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ABSTRACT 
 Children with autism spectrum disorder (ASD) are at increased risk for accidental 
injury or death, with the majority of recent reported deaths attributed to drowning 
(McIlwain & Foster, 2017).  Unique differences in motor coordination, sensory 
processing, and cognitive function which are characteristic of ASD contribute to 
decreased safety awareness and problematic behaviors such as elopement from 
caregivers.  Despite increasing prevalence of ASD, few communities in the United States 
have community swimming programs tailored to the specific needs of people with ASD.  
There is a scarcity of formal training for swimming instructors specifically relating to 
providing swimming and water safety instruction to people with disabilities.  With 
background in activity analysis and modification, occupational therapy (OT) practitioners 
present as logical providers of adapted swimming instruction for people with ASD.  A 
continuing education course for OT practitioners is vital to prepare practitioners to 
provide therapeutic intervention that promotes motor and cognitive skill development for 
aquatic participation.  Using principles from adult learning theory and neuroscience, this 
continuing education course is structured to support active engagement, peer-assisted 
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learning, and long term retention and application of new learning.  Through affiliation 
with a continuing education provider, dissemination to promote course enrollment, as 
well as management of course registration fees, can be managed efficiently to expand 
awareness and minimize funding needed for this course.  This continuing education 
course provides a unique opportunity to expand the role of occupational therapy into 
swimming and water safety education for children with ASD, and will enable 
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CHAPTER ONE - Introduction 
This doctoral project aims to directly address the widespread issue of accidental 
deaths and injuries acquired by people with autism that occur in aquatic settings.  The 
incidence of preventable drownings in people with autism not only presents as a 
significant safety concern, but also directly limits people with autism’s ability to engage 
in community settings with pools or natural bodies of water (Anderson et al., 2012; 
Kiely, Migdal, Vettam, & Adesman, 2016; McIlwain & Fournier, 2012, 2017).  The 
focus of this project will be to create a directed approach to train occupational therapy 
(OT) practitioners to provide structured aquatic treatment to improve water safety for 
their clients with autism.  The outcome of this project will be increased competency in 
providing direct aquatic therapy with clients and caregivers for OT practitioners, thus 
improving client aquatic skill proficiency and increasing caregiver understanding of 
water safety principles.   
Therapist outcomes will concentrate on improving therapist competency, 
specifically in the areas of swimming and water safety education.  Instruction 
surrounding swimming skill will focus on teaching basic swimming skills, including 
promoting skill advancement and tailoring skills to meet the varying learning, motor, and 
sensory needs of clients.  Water safety education will emphasize knowledge acquisition 
and application of water safety principles, which will allow therapists to communicate 
better how environmental and situational factors can impact water safety.  Client 
outcomes will be guided through the use of American Red Cross (ARC) standards for 
swimming and water safety education, as well as specialized educational techniques and 
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materials designed for people with autism.  Client advancement between skill levels will 
be deemed a reflection of improved water safety skill and improved proficiency in 
aquatic settings (ARC, 2014).    
Occupational Therapy’s Role in Promoting Swimming and Water Safety Skills 
The issue of decreased water safety skills in people in autism is a pressing issue in 
communities all over the United States.  Research cites higher than average incidence of 
elopement behavior among children with autism in comparison to both neurotypical peers 
and other children with specific disabilities.  Children with autism often demonstrate 
distinct behavioral patterns, sensory seeking preferences, and cognitive impairment 
which puts them particularly at risk for wandering towards bodies of water (Anderson et 
al., 2012; Kiely et al., 2016; Rice et al., 2016).  Impairments in motor coordination, 
muscle strength and endurance, balance, and motor planning typically seen in children 
with autism further limit their ability to engage safely in and around water (Curtin, 
Anderson, Must, & Bandini, 2010; Jansiewicz et al., 2006; Pan, 2012).  According to a 
2012 report by the National Autism Association (NAA), 32% of parents and caregivers of 
a child with autism reported at least one “close call with possible drowning” (McIlwain & 
Fournier, 2012, p. 4).  In addition, studies by the NAA found a significant proportion of 
reported accidental deaths in people with autism were attributable to drowning, making 
up 71% of the accidental deaths reported between 2011 and 2016 (McIlwain & Fournier, 
2012, 2017).  Furthermore, studies which analyze previously collected death records have 
suggested that people with autism are up to three times more likely to die from accidental 
injury than people without autism (Guan & Li, 2017).  As 39% of the United States 
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population lives in coastal regions, and many more live within 25 miles of natural or 
man-made bodies of water, millions of people with autism are in danger of drowning in 
their communities (National Oceanic and Atmospheric Administration, 2017).   
The American Occupational Therapy Association’s (AOTA) Occupational 
Therapy Practice Framework defines occupational therapy practice as relating to four 
common principles: health, well-being, participation, and engagement in occupation 
(AOTA, 2014).  Lack of available water safety and swimming education for people with 
autism directly relates to all four of these tenets.  With swimming education, overall 
physical health for people with autism will be enhanced by directly enabling participation 
in physical fitness (Fragala-Pinkham, Haley, & O’Neil, 2008; Pan, 2011, 2012).  The 
physical well-being of participants will be improved by promoting safe engagement in a 
meaningful and productive occupation (Cross, 2011; Eversole et al., 2016; Rogers, 
Hemmeter, & Wolery, 2010).  Additionally, this program will support participation and 
occupational engagement by allowing participants to develop functional swimming skills 
necessary for engagement in aquatic occupations, promoting inclusion with their families 
and communities (Bremer, Crozier, & Lloyd, 2016; Chu & Pan, 2012; Mortimer, 
Privopoulos, & Kumar, 2014; Pan, 2010).   
The field of occupational therapy is particularly equipped to create an inclusive 
solution to the problem of decreased water safety for people with autism.  Through focus 
on the performance factors unique to people with autism, OT practitioners can develop 
tailored instruction and educational supports to enhance their clients’ participation 
(Koyama & Wang, 2011; Little, Sideris, Ausderau, & Baranek, 2014; Mische Lawson, 
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Cox, & Foster, 2013; Pfeiffer et al., 2017; Prupas, Harvey, & Benjamin, 2006; Yanardag, 
Akmanoglu, & Yilmaz, 2013).  As people with autism often demonstrate differences in 
motor and process skills, OT practitioners can provide specific modification of skills in 
the aquatic environment to promote skill development and increased independence (Lee 
& Porretta, 2013; Pan, 2012; Petrus et al., 2008; Pfeiffer et al., 2017). 
Key Factors Contributing to Preventable Drowning Deaths in People with Autism 
Lack of physical competency with swimming skill.  People with autism 
characteristically demonstrate delays in motor coordination, muscle strength and 
endurance, balance, and motor planning (Curtin et al., 2010; Jansiewicz et al., 2006; Lang 
et al., 2010; Pan, 2012), which can limit their ability to engage in structured sports and 
gross motor activity (Lee & Porretta, 2013; Obrusnikova & Cavalier, 2011; Strahan & 
Elder, 2013).  Differences in sensory processing can further limit their ability to acquire 
complex coordination for skills such as swimming at the same rate as neurotypical people 
(Hochhauser & Engel-Yeger, 2010; Ismael, Mische Lawson, & Cox, 2015; LaVesser & 
Berg, 2011; Mische Lawson, Mazurowski, & Peterson, 2017; Pfeiffer et al., 2017).   
Lack of understanding of safety risks.  People with autism have higher reported 
rates of wandering and elopement, as well as behaviors which can put them into danger, 
such as bolting, sensory seeking and avoidant behavior, and impulsivity (Anderson et al., 
2012; Kiely et al., 2016; McIlwain & Fournier, 2012; Tanner, Hand, O’Toole, & Lane, 
2015; Tomchek, Huebner, & Dunn, 2014).  As a result, the interplay of factors 
contributes to decreased safety around water and increased risk for accidental injury or 
death (Anderson et al., 2012; Kiely et al., 2016; McIlwain & Fournier, 2012). 
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Lack of caregiver and community education related to water safety.  Parents 
and caregivers are often unaware of environmental safety risks, such as an unlocked 
neighborhood pool or unsupervised natural body of water, which can further diminish 
safety.  Research suggests that parents consistently overestimate their child’s swimming 
skill and the level of protection provided by environmental supports, such as a lifeguard 
or pool fence (Moran, 2009; Moran & Stanley, 2006; Morrongiello, Sandomierski, 
Schwebel, & Hagel, 2013).  Parents and caregivers often do not consider the limitations 
of personal physical supports, including life jackets and other flotation devices.  
Additionally, research cites lack of knowledge amongst caregivers regarding how 
environmental factors, such as low temperature water, or situational factors, such as 
falling into water while clothed, impact swimming ability in a crisis situation (ARC, 
2014; Kiely et al., 2016; Kjendlie et al., 2013; McIlwain & Fournier, 2012; Moran, 2014; 
Stanley & Moran, 2017).   
Lack of available providers to provide autism-focused education.  Most 
communities do not have distinct community-based recreation programs designed to 
assist people with disabilities (Cross, 2011; Jull & Mirenda, 2015; McCoy, 2016; 
Obrusnikova & Cavalier, 2011).  Due to lack of disability-specific programs, families 
may seek private swimming lessons, which are often expensive and not tailored to the 
educational needs of people with autism (Cross, 2011; King, Law et al., 2003; Mische 
Lawson, Cox, & Foster, 2013).  Furthermore, many available community swim 
instructors feel inadequately prepared to teach people with autism due to lack of 
formalized education (Conatser, Block, & Gansneder, 2002; Hammond, Young, & 
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Konjarski, 2014; Jull & Mirenda, 2015; Kraft & Leblanc, 2018; Kraft, Leblanc, & 
Culver, 2019).  As OT practitioners bring expertise in activity analysis, grading, and 
adaption to meet the needs of their clients, occupational therapy serves as logical 
rehabilitation profession to support engagement in aquatic occupations (Bremer et al., 
2016; Holmes & Scaffa, 2009; Tanner et al., 2015).  While current entry-level OT 
education does not include coursework in the area of aquatic therapy, development of 
swimming and water safety through a continuing education course is necessary to 
promote the integration of OT and rehabilitation practitioners into this specialty area. 
Core Program Elements 
Swimming and water safety education for occupational therapy 
practitioners.  Occupational therapists, occupational therapy assistants, and occupational 
therapy students will be the primary population targeted by this project.  Secondary 
populations for this course may include rehabilitation professionals such as physical 
therapists, therapeutic recreation specialists, adaptive physical education teachers, and 
community swim instructors, who would benefit from this course to advance their 
practice.  The educational program will use the ARC Learn to Swim curriculum as the 
basis for swimming and water safety instruction.   Specialized, evidence-based treatment 
strategies, including educational, behavioral, and sensory supports for people with 
autism, will be incorporated alongside the main curriculum to allow therapists to tailor 
swimming and water safety education to the individualized needs of their clients (Kafkas 
& Ozen, 2015; Levy, Ainsleigh, & Hunsinger-Harris, 2017; Mische Lawson, Cox et al., 
2013; Mische Lawson, Mazurowski et al., 2017; Rogers et al., 2010; Yanardag, 
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Akmanoglu et al., 2013; Yanardag, Erkan, Yilmaz, Arican, & Duzkantar, 2015; Yilmaz, 
Konukman, Birkan, Ozen et al., 2010; Yilmaz, Konukman, Birkan, & Yanardag, 2010).  
Participants will engage in a blend of traditional classroom instruction, which will 
include features to promote participant interaction and engagement, and structured pool-
based skill development to allow for skill application. 
Autism-focused swimming and water safety education.  Swimming education 
for participants with autism will integrate the ARC Learn to Swim curriculum, with 
evidence-based strategies developed for people with autism to support skill 
acquisition.  Focus will be placed on functional swimming skills to promote both safety 
and engagement, such as independent floating, treading water, and propulsion in water.  
Water safety education will include educational materials that will review water safety 
topics, such as swimming with another person, avoiding unsupervised bodies of water, 
and calling for assistance.  Safety skills will be further reinforced through direct skill 
practice, such as donning a life jacket or identifying a lifeguard (ARC, 2014). 
Caregiver water safety education.  Caregiver education will include direct 
instruction during the ongoing aquatic intervention, relating to water safety topics such 
appropriate use of life jackets and inflatable equipment, the impact of environmental 
factors on swimming, and the importance of supervised swimming for children and 
inexperienced swimmers (ARC, 2014). 
Conclusion 
 Due to the extensive scope and complexity surrounding drowning risk for people 
with autism, it is necessary to expand educational opportunities in order for more 
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communities to provide evidence-based swimming instruction and water safety.  As OT 
practitioners bring unique proficiencies in working with individuals with disabilities, they 
are particularly poised to provide client- and family-centered education to promote 
engagement in meaningful occupations such as swimming and aquatic sports.  Through 
participation in this continuing education course, OT practitioners will acquire skills to 
analyze client and family needs in order to provide appropriate intervention in swimming 




CHAPTER TWO – Project Theoretical and Evidence Base 
Overview of the Problem  
Lack of occupational therapy (OT) practitioner involvement in aquatic education 
is linked to factors relevant to therapeutic practice and aquatic instruction.  Aquatics is 
still an emerging area of OT practice, with limited OT-focused research in the area of 
therapeutic aquatics with clients of any diagnosis.  The majority of current aquatic 
research focuses on the role of physical therapy and therapeutic recreation.  Complicating 
aquatic instruction is a limited number of American Red Cross (ARC) courses in 
swimming and water safety instruction, as well as requirements that candidates 
demonstrate advanced swimming skills, which has reduced the availability of this 
fundamental training.  Presently, the ARC does not offer specialized training in 
swimming or water safety education for clients with disabilities.  Further, many OT 
practitioners do not have the needed resources for aquatic treatment, specifically facility 
pools or accessible community pools.  Financial constraints frequently worsen this issue, 
as smaller facilities often do not have monetary means to support aquatic treatment.  
Due to improving diagnostics for autism and epigenetic factors, the likelihood of 
a person being diagnosed with autism has increased rapidly in the last 20 years (ADDM 
Network surveillance year 2008 principal investigators, 2012; Rice et al., 2016; Soke, 
Maenner, Christensen, Kurzius-Spencer, & Schieve, 2017).  The increasing number of 
people diagnosed with autism has resulted in a rapidly growing need for therapeutic 
services (Barrett et al., 2015; Leigh & Du, 2015; Saloner & Barry, 2017).  As a result, 
many new practice areas of occupational therapy are emerging to meet the diverse needs 
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of this population, including swimming education (Badia, Orgaz, Verdugo, & Ullan, 
2013; Eversole et al., 2016; Stanish et al., 2015).  See figure 1 for a visual model of 
factors contributing to the lack of OT involvement in swimming education. 
Theoretical Bases 
The Ottawa Model of Research Use.  The Ottawa Model of Research Use is a 
knowledge translation model developed for integrating medical research into daily 
practice to address specific, identified needs of the community.  The basis of the model is 
three premises of knowledge translation: the interaction between research and its use in 
practice is a complex and dynamic, clients are instrumental in application of research as 
stakeholders in their own outcomes, and the implementation of evidence in health care is 
impacted by societal factors such as the mission of health care institutions (Campbell, 
2010; Graham & Logan, 2004; Logan & Graham, 2010; Sudsawad, 2007).  As the 
Ottawa Model promotes using evidence-based practice to address community challenges, 
this model supports this project’s mission: to promote inclusion of children with autism 
into community settings, as well as improve the physical and emotional wellbeing of 
children with autism and their families.  Within the multi-step approach, the Ottawa 
Model identifies the need for the application of functional, productive practice methods 
(Graham & Logan, 2004; Logan & Graham, 2010; Sudsawad, 2007), which supports this 
project’s desire to bring evidence into OT practice.  This model directly considers the 
role of both individuals and larger systems like organizations and agencies, especially in 
how institutional and community resources can support improved personalization and 
quality of care (Campbell, 2010; Graham & Logan, 2004).   
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Figure 1.  Visual Model of Factors Contributing to Lack of Occupational Therapy 




The Ottawa Model also fits well alongside OT models like the Intentional Relationship 
and Model of Human Occupation, which are used to guide client-therapist interactions 
(Kielhofner, 2005).  
Andragogy.  As the primary audience for this project will be OT practitioners, it 
is necessary to structure the training around the needs of therapists.  As a result, the 
selection of an educational framework that supports the needs of working, adult learners 
was essential.  Andragogy, or adult learning theory, has six guiding tenants focused 
around the characteristics of adults which make them unique: they have real-world 
experience to draw upon for knowledge, they are self-directed learners, they direct their 
learning towards expansion of their knowledge, they are eager to learn, they focus 
learning on finding solutions for specific problems, and they are intrinsically motivated to 
learn (Conaway & Zorn-Arnold, 2015; 2016a, 2016b; Hagen & Park, 2016).   
While learning frameworks such as pedagogy are focused on the development of 
a well-rounded individual, andragogy emphasizes education centered on the individual’s 
interests, while drawing from and building upon the individual’s skill sets (Conaway & 
Zorn-Arnold, 2015; Hagen & Park, 2016).  In striving to develop a swimming and water 
safety curriculum for children with autism, the ultimate goal of educating OT 
practitioners is to expand upon their knowledge through practical, research-based 
solutions to problems for their clients.  As this project originated out of a lack of 
educational opportunities to apply aquatic skills with clients with autism, andragogy’s 





 Five research questions relating to the topics of aquatic interventions in OT and 
autism spectrum disorder were developed to determine whether current research evidence 
supports this project’s theoretical model (see figure 1). 
1. Is there evidence that aquatics is an emerging area of occupational therapy 
practice? 
2. Is there evidence that there are limited opportunities for training in swimming 
and water safety for occupational therapy practitioners? 
3. Is there evidence that a lack of available resources (e.g., pools, partner 
organizations, finances) limit aquatic treatment for occupational therapy 
practitioners? 
4. Is there evidence that diagnosis rates for autism are increasing? 
5. Is there evidence that the need for therapeutic services for people with autism 
is increasing? 
Summary of the Evidence 
When searching the literature, it was essential to include a wide variety of allied 
health and psychological research journals due to the visual model’s focus in both larger 
societal health changes and changes in therapeutic practice.  Nearly all of the articles 
included regarded therapeutic practice or medical changes in the United States.  While 
this project’s focus regards OT practice, it should be noted that the assessment of 
evidence from physical therapy and therapeutic recreation proved instrumental, given that 
these health professions have greater documented participation in aquatic therapy.  The 
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majority of the articles reviewed were from scholarly journals and less than ten years old.  
However, a few articles were included from other sources, such as a master thesis, and 
articles older than ten years were used when gaps in the research were identified.   
Aquatics as an emerging practice area.  Swimming and water play are 
consistently ranked as one of the most preferred leisure activities for children with autism 
(Badia et al., 2013; Little et al., 2014), with research suggesting that people with autism 
are statistically more likely to be interested in swimming than their neurotypical peers 
(Eversole et al., 2016).  However, evidence suggests that people with autism are less 
likely to be engaged in regular physical activities including exercise and team sports, 
despite high levels of interest (Badia et al., 2013; Mische Lawson & Foster, 2016; Stanish 
et al., 2015).  These trends suggest that there is a gap in therapeutic interventions to 
promote occupational engagement and physical wellness for people with autism. 
Research notes that the use of play and leisure-based interventions is evolving in 
occupational therapy practice (Tanner et al., 2015).  Tanner et al. (2015) writes that 
“given the importance…to children’s occupational engagement, this area requires urgent 
attention in the occupational therapy literature” (p. 7).  Furthermore, a study by Holmes 
and Scaffa (2009) regarding emerging practice found that OT practitioners report a need 
to promote specific occupations such as engagement in community-based occupations, as 
well as to offer therapeutic services to underserved populations to improve clients’ 
quality of life.  Given research supporting swimming as an appealing and motivating 
occupation for people with autism, OT practitioners are positioned to assist their clients 
with autism with improving skills for engagement in this occupation (Holmes & Scaffa, 
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2009).  In a 2006 study by Vonder Hulls, Walker, and Powell, therapist perceptions of 
aquatic therapy for their pediatric clients with autism were analyzed through structured 
interviews.  Universally, practitioners reported improvements in strength, balance, 
coordination, and swimming ability following aquatic intervention, providing evidence 
for this modality supporting motor skills acquisition.  The therapists also mentioned 
improvements in tolerance for touch, social engagement, following directions, safety 
around water, and client confidence, suggesting that aquatic intervention can support 
clients with autism in advancing skills in sensory, social, and cognitive domains. 
Availability of aquatic training opportunities for occupational therapy 
practitioners.  For professionals seeking training in adaptive aquatic instruction, six 
associations offer programming for certification: the American Association of Physical 
Activity and Recreation (APAR), YMCA of the USA, Aquatic Therapy Institute (ATI), 
Special Olympics, the Adapted Aquatics Organization, and Swim Angelfish (Adapted 
Aquatics Organization, 2018; Conatser, 2007; Swim Angelfish, 2018).   However, there 
is a lack of consistency across the programs, with each organization favoring 
instructional methods given their own institutional beliefs regarding aquatic engagement.  
For example, the two most popular programs for therapeutic professions, APAR 
programming is presented with an educational focus, while ATI uses a therapeutic model.  
In the past, the ARC offered an adapted aquatics certification, but the training was 
discontinued and material condensed into the general water safety instructor 
training.  Current ARC water safety instructor training only briefly covers the inclusion 
of people with disabilities into aquatic instruction, offering a single chapter regarding 
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adapted aquatics in their manual (Conatser, 2007).   
While there may be a lack of professional training options, research regarding 
beliefs of aquatic instructors suggests a high desire for additional training to best serve 
people with disabilities.  Studies by Jull and Mirenda (2015), Kraft and Leblanc (2018), 
and Kuhfuss and Lucas (2010) all found that community aquatic instructors consistently 
reported the need for more specific education to serve children with 
disabilities.  Instructors who had received formal training reported higher confidence 
when with working with people with disabilities, and the children whom these instructors 
served were found to consistently advance their swimming and water safety skills (Jull & 
Mirenda, 2015; Kraft & Leblanc, 2018).  However, a study by Conatser et al. (2002) 
suggests that many community aquatic instructors do not feel adequately prepared to 
serve participants with more severe disabilities, and most did not intend to offer adapted 
swimming lessons as a result.  This evidence suggests that adapted aquatic instruction 
may be best served by professionals with significant experience working with individuals 
with disabilities, including OT practitioners and other therapeutic professionals. 
Factors limiting aquatic treatment in occupational therapy.  In analyzing 
evidence to support why aquatic therapy is limited in OT practice, there is minimal 
evidence to explain why OT practitioners are not engaged with this treatment 
modality.  A master’s thesis by Gelman and Gutman (2000) regarding pediatric 
occupational therapists’ perceptions of aquatic treatment found that 65.9% of surveyed 
therapists reported that they would offer aquatic therapy if the modality were available in 
their place of employment.  Given that the basis of aquatic therapy requires a pool, it is 
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likely that occupational therapy practitioners are not providing aquatic intervention 
primarily due to providing services in environments without pools.  Additional research 
regarding physical activity engagement for people with disabilities confirms that 
institutional factors including lack of accessible facilities, appropriate programming, and 
physical assistance serve as barriers for community engagement (King, Law et al., 2003; 
Obrusnikova & Cavalier, 2011), and thus possible barriers impacting therapeutic 
interventions.  However, a 2016 report by the Association for Pool and Spa Professionals 
(APSP) cited the number of community or facility pools at over 240 thousand, and 
private home pools at over 8.4 million, suggesting there is high availability of aquatic 
resource that has yet to be tapped (APSP, 2016). 
Autism diagnostic rates and the need for therapeutic services.  The Autism 
and Developmental Disabilities Monitoring (ADDM) Network is a collaboration across 
16 states, which was established as a Centers for Disease Control (CDC) initiative to 
collect data regarding children diagnosed with autism and other developmental 
disabilities (CDC, 2018).  As the largest single collector of autism data in the United 
States, the ADDM Network data collection typically serves as the primary source of 
differential diagnostic autism statistics in the United States.  When considering reports 
looking at ADDM Network from 2000 and 2004 (Rice et al. 2016), 2006 and 2008 
(ADDM Network surveillance year 2008 principal investigators, 2012), and 2010 (Soke 
et al., 2017), across all studies, surveillance data reflected increases in autism diagnostic 
rates across communities in United States.  In the scope of children across the world, it 
should be noted that autism diagnosis rates are roughly similar across North America, 
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Europe, Asia, and Australia, with overall diagnostic rates likewise growing across all 
regions (Elsabbagh et al., 2012).  Additionally, individual studies noted up to 23 
percentage increase in autism diagnoses for minority racial groups in the United States.  
These groups are generally considered in autism research to be at higher risk for later 
initial diagnosis and initial misdiagnosis.  This measurable change may imply that 
vulnerable populations are being better represented in the data, which may be 
contributing to the marked diagnostic increases in recent years (ADDM Network 
surveillance year 2008 principal investigators, 2012).  Matson and Kozlowski’s (2011) 
systematic review of autism literature makes additional points regarding raising diagnosis 
rates, suggesting factors such as preterm birth and lack of prenatal care may serve as 
epigenetic contributors.  Regardless, research suggests that the increasing diagnosis rate 
is a reflection of improvements in diagnostic screening and assessment, as well 
improving awareness of the disorder (Elsabbagh et al., 2012; Matson & Kozlowski, 
2011).   
Considering the evidence for an increase in incidence of autism, it is fundamental 
to consider the impacts on rehabilitative, behavioral health, and health care services 
amongst this substantial disability population.  In 2015 alone, the annual cost estimate for 
all medical services provided for people with autism was $268 billion, comparable to 
yearly costs for conditions like cerebral vascular accidents and hypertension.  Based on 
the current trends in spending, the estimated annual cost will exceed $460 billion by 2025 
(Leigh & Du, 2015).  A study by Barrett et al. (2015) analyzed government health care 
costs amongst adolescents with and without disabilities and found that adolescents with 
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autism demonstrated the highest average yearly medical costs at 11,029 pounds 
($15,707), versus 2,954 pounds ($4,207) for typically developing adolescents, and 9,286 
pounds ($13,225) for adolescents with other disabilities.  Considering the marked 
differences in averages, as well as statistical significance indicating autism diagnosis was 
more likely to be related to higher health care costs, this data should be considered a 
reflection of the considerable health needs for children with autism (Barrett et al., 
2015).  Saloner and Barry (2017) looked at changes in health care expenditures for 
children with autism in Kansas following the revision of health care legislation to cover 
services for people with autism.  Following the change, total health care costs increased 
on average by $912 (92% increase), and the average quantity of therapeutic service visits 
doubled.  These findings should be interpreted as reflective of the tremendous need for 
ongoing services in this population.   
In terms of service usage, minority groups and females with autism comparably 
receive a lower quantity of total services annually compared to Caucasian children and 
males with autism (Siller, Reyes, Hotez, Hutman, & Sigman, 2014).  Overall, service 
utilization appears to decrease as people age, with one study suggesting that adolescents 
and adults with autism present with the highest unmet need for therapeutic services.  
However, a study additionally found that between 8.6 to 16.5% of children had identified 
needs for therapeutic intervention but were not receiving ongoing care (Turcotte, 
Mathew, Shea, Brusilovskiy, & Nonnemcher, 2016).  Cidav, Lawer, Marcus, and 
Mandell (2013) note that while therapeutic service use decreases with age, older children 
were more likely to require intensive medical interventions, such as costly long-term 
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care, case management, medication, and hospitalizations secondary to behaviors related 
to their autism diagnosis.  With the trends in decreased therapeutic service utilization, but 
not measurable improvements in overall health, this research supports that there are 
unmet therapeutic needs for people with autism. 
Reconsidering the Visual Model 
While there appears to be limited research regarding what factors impact OT 
practitioners’ engagement in aquatic therapy and education, lack of resources and formal 
education programs may likely serve as contributing factors.  As available research 
supports aquatic therapy as an emerging area of OT practice, it is essential to consider 
how institutional factors ultimately can play a significant role in therapist and client 
engagement in aquatics.  However, in terms of autism diagnostic rates and need for 
services, the research validates that autism diagnostics are rising and changing, reflected 
in increased and different therapeutic needs for clients with autism.  In light of all the 
research, the proposed visual model appears to encompass the scale of factors that 
influence the lack of OT engagement in aquatic education.  Next, a review of the 
literature regarding existing approaches to address aquatic education for people with 
autism is essential to develop a comprehensive course for OT practitioners.  
Previous Attempts to Address the Problem 
When searching the literature regarding aquatic therapy, therapeutic and 
educational supports, and the benefits of family-centered care for children with autism, it 
was essential to include a wide variety of allied health, therapeutic, and psychological 
research journals.  The articles included related to therapeutic practice in the United 
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States, Europe, and Asia.  While this project relates directly to OT practice, it should be 
noted that the assessment of evidence from therapeutic and psychological journals is 
useful in supporting children with autism.  The majority of reviewed evidence came from 
scholarly journals and was published less than ten years ago. 
Efficiency of aquatic interventions for children with autism.  Across all 
studies addressing functional swimming skills in children with autism, engagement in 
aquatic intervention produced measurable improvement in independent swimming 
skills.  When intervention tracked quantitative measures of swimming skill for children 
engaged in structured aquatic training, there was consistently statistically significant 
improvement in skills following intervention (Caputo et al., 2018; Mische Lawson, Foster 
et al., 2017; Mische Lawson, Mazurowski et al., 2017; Pan, 2010, 2011; Summers & 
Wallace, 2013).  The most common skills addressed in intervention studies included 
water entry and exit, floating (Alaniz, Rosenberg, Beard & Rosario, 2017; Summers & 
Wallace, 2013), self-propulsion (Alaniz et al., 2017; Caputo et al., 2018; Kafkas & Ozen, 
2015; Pan, 2010, 2011; Rogers et al., 2010; Summers & Wallace, 2013), rotation in water 
(Caputo et al., 2018; Pan, 2010, 2011; Yilmaz, Konukman, Birkan, Ozen et al., 2010; 
Yilmaz, Konukman, Birkan, & Yanardag, 2010), and breath control (Alaniz et al., 2017; 
Levy et al., 2017; Rogers et al., 2010; Summers & Wallace, 2013; Yanardag, Erkan et al., 
2015).  Across studies that tracked skill maintenance, children with autism continued to 
demonstrate similar skill levels up to two years post-intervention (Levy et al., 2017; 
Yilmaz, Konukman, Birkan, Ozen et al., 2010; Yilmaz, Konukman, Birkan, & Yanardag, 
2010).  Studies also revealed positive skill development in common areas addressed in 
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therapeutic intervention for children with autism, including decreased intensity and 
frequency of negative behaviors (Kafkas & Ozen, 2015; Pan, 2010) and improvements in 
muscle strength and endurance for physical activity (Pan, 2011).   
In terms of specific structural procedures, the majority of studies addressing 
aquatic interventions for children with autism used intensive rehabilitative models to 
promote skill development.  Nearly all studies provided treatment at a ratio of one client 
to one trained interventionist at a time (Kafkas & Ozen, 2015; Levy et al., 2017; Mische 
Lawson, Foster et al., 2017; Mische Lawson, Mazurowski et al., 2017; Rogers et al., 
2010; Summers & Wallace, 2013; Yanardag, Erkan et al., 2015; Yilmaz, Konukman, 
Birkan, Ozen et al., 2010; Yilmaz, Konukman, Birkan, & Yanardag, 2010).  However, 
several studies using group models for aquatic intervention noted comparable 
improvements in swim skill to studies with more individualized treatment (Alaniz et al., 
2017; Pan, 2010, 2011).  Frequency of treatment was generally offered for one hour 
(Alaniz et al., 2017; Ennis, 2011; Pan, 2011; Rogers et al., 2010; Yanardag, Erkan et al., 
2015; Yilmaz, Konukman, Birkan, & Yanardag, 2010) and once weekly (Alaniz et al., 
2017; Caputo et al., 2018; Ennis, 2011; Levy et al., 2017; Mische Lawson, Foster et al., 
2017; Mische Lawson, Mazurowski et al., 2017; Summers & Wallace, 2013; Yilmaz, 
Konukman, Birkan, Ozen et al., 2010).  However, among studies that offered intervention 
at two to three times per week, children generally made more significant improvements in 
shorter duration (Kafkas & Ozen, 2015; Mische Lawson, Mazurowski et al., 2017; Pan, 
2010, 2011; Rogers et al., 2010: Yanardag, Erkan et al., 2015; Yilmaz, Konukman, 
Birkan, & Yanardag, 2010).  Mische Lawson, Mazurowski et al. (2017) suggests that 
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more frequent sessions are most conducive for generalization of skills into community 
environments, with their study noting that children who engaged in two weekly aquatic 
sessions were three times more likely to advance two levels of swimming skill than their 
peers who engaged in one weekly session.  The duration of treatment varied significantly 
across studies, at a minimum of eight hours (Mische Lawson, Foster et al., 2017; Mische 
Lawson, Mazurowski et al., 2017) and a maximum of 12 months (Levy et al., 2017).  
However, the standard in the majority of studies was intervention for ten weeks (Ennis, 
2011; Pan, 2010; Rogers et al., 2010; Summer & Wallace, 2013; Yilmaz, Konukman, 
Birkan, Ozen et al., 2010).  However, Alaniz et al. (2017) noted benefits in a client- and 
family-centered model, which determined the duration of intervention around goal areas.  
In this instance, the intervention was provided at a minimum of eight hours and a 
maximum of 24 hours, with all children improving through individualized Goal 
Attainment Scaling (GAS) regardless of the intervention duration (Alaniz et al., 2017).  
Educational strategies in aquatic instruction for children with autism.  
Amongst scholarly research of swimming instruction for children with autism, two core 
instructional methods, constant time delay and most to least prompting procedure, and 
two curriculums, Halliwick method and ARC swimming curriculum, have emerged.  The 
evidence presents varying arguments for the use of each of these educational strategies.  
However, as studies typically combined multiple approaches, crossover between 
strategies is likely best to serve the complex learning needs of children with autism.   
 Constant time delay.  Constant time delay (CTD) is an instructional method that 
uses gradual fading of prompts during a task, while simultaneously reinforcing positive 
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behavior.  With this strategy, the instructor will initially provide direct instruction in 
order to assist the learner in gaining competency in the skill.  This technique focuses on 
the learning process being errorless, so that the individual engages in a task with 
assistance until they demonstrate increased independence.  As the learner gains skill, the 
use of prompts decreases until the learner can independently execute the desired 
skill.  Use of positive reinforcement is used concurrently across task learning to promote 
adherence to instructor cues.  CTD is also frequently used in conjunction with other 
behavioral techniques used with people with autism (Neitzel & Wolery, 2009; Rogers et 
al., 2010).  Within the research of aquatic instruction for children with autism, CTD 
produced gains in independent swimming skills and decreased reliance on 
prompts.  Improvements in swimming skills including floating and swim strokes were 
noted (Kafkas & Ozen, 2015; Rogers et al., 2010; Yilmaz, Konukman, Birkan, Ozen et 
al., 2010; Yilmaz, Konukman, Birkan, & Yanardag, 2010), and acquired skills were 
maintained at 16 weeks post-intervention (Yilmaz, Konukman, Birkan, Ozen et al., 
2010).   
 Most to least prompting.  Most to least (MTL) prompting procedure is a 
prompting technique that uses initially a high level of prompting and assistance, fading 
the prompting as the learner gains more independent skill.  In the beginning, the learner 
requires more hands-on instruction, such as physical cues or task modeling.  As the 
individual demonstrates skill advancement, the prompts decrease to less invasive 
assistance, such as gestural or verbal cues.  When the learner does not respond correctly 
or does not respond to the cue, the instructor uses an increasing level of cueing until the 
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learner responds to the request.  MTL procedure focuses on breaking down complex tasks 
in order to isolate intervention to the aspects of a skill where the learner is struggling.  
Like CTD, MTL procedure is also frequently used in conjunction with other behavioral 
techniques (Katzenbach, Shuster, Shafer, Lloyd, & Carter, 2016).  Within aquatic 
intervention research for children with autism, MTL procedure also presents with similar 
positive results as CTD.  Studies by Yanardag, Erkan et al. (2015) and Yilmaz, 
Konukman, Birkan, and Yanardag (2010) found that this technique assisted children in 
gaining discrete swimming skills including breath control, floating, and independent 
movement, which were maintained at the 16 week post-intervention follow-up.  Levy et 
al.’s (2017) case study additionally found that the division of submerging and re-
emerging into small steps allowed their participants to learn breath control, which was 
maintained two years after the initial study. 
 Halliwick technique.  Halliwick technique was developed by James and Phil 
McMillian in the 1940s and 1950s as an instructional method to teach swimming to 
people with profound disabilities.  Halliwick technique uses principles of motor learning 
theory divide swimming skills into a ten point program, in which the learner gains 
increasing control of his or her body and independence moving in the water.  This 
instructional model requires intensive instructor education due to the hands-on nature of 
the Halliwick technique and the basis in motor learning.  While initially developed for 
use with people with physical disabilities, this technique has been a popular model of 
swimming instruction for people with disabilities outside of the United States (Hastings, 
2010).  Though not developed for people with autism, studies in Taiwan, Romania, and 
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Turkey present evidence which suggests that this method proves beneficial.  Pan (2010, 
2011) found through studies of Halliwick aquatic therapy alongside behavioral 
approaches such as CTD or MTL procedure, children with autism demonstrated 
statistically significant changes in rotation in water, floating, and self-
propulsion.  Likewise, Yilmaz, Konukman, Birkan, Ozen et al. (2010) and Yilmaz, 
Konukman, Birkan, and Yanardag (2010) noted improvements in independence in the 
water when Halliwick principles were used with behavior-based strategies.  Children with 
autism engaging in Halliwick aquatic therapy demonstrated statistically significant 
improvements in land-based skills, including agility, endurance, and muscle strength 
(Pan, 2011; Shams-Elden, 2017) 
American Red Cross (ARC) curriculum.  The ARC curriculum, or Learn to 
Swim curriculum, is an educational program developed for swimming and water safety 
instruction across the lifespan, with over ten levels divided into infant and toddler, 
preschool, school-aged, and adolescent and adult instruction.  ARC curriculum focuses 
on a variety of aquatic proficiencies, including water entry and exit, breath control, 
floating, self-propulsion, changing position and direction, and treading water.  While it 
covers a wide variety of skills, the ARC curriculum aims to provide comprehensive 
education to create swimmers who can independently swim for pleasure and survival.  As 
with the Halliwick technique, the ARC curriculum requires instructor education.  
However, the ARC training can be completed in 35 hours (ARC, 2014).  In the research 
of aquatic interventions for children with autism, the ARC curriculum has been most 
popular within the United States.  Due to the way that skills are divided within the 
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curriculum, it has been traditionally easier to document swim skill progression with this 
approach.  Across studies using ARC curriculum for children with autism, all studies 
have found measurable, if not statistically significant improvements in swimming skills, 
even with short duration and frequency of lessons (Alaniz et al., 2017; Mische Lawson, 
Foster et al., 2017; Mische Lawson, Mazurowski et al., 2017; Summers & Wallace, 
2013).  Mische Lawson, Foster et al. (2017) and Mische Lawson, Mazurowski et al. 
(2017) discussed outcomes of the Sensory Supported Swimming program for children 
with autism through University of Kansas.  Data tracking found that 74% of participants 
advanced at least one swimming level using the ARC curriculum over an eight week 
session.  Amongst children who participated at a higher frequency, these children were 
three times as likely to advance two or more levels.  Alaniz et al. (2017) noted the 
usefulness of the ARC curriculum in GAS for participants with autism, as the program 
fits logically with this model for tracking progress and establishing goals.  With the ARC 
curriculum, all participants demonstrated improvements in individualized goals, 
particularly in the areas of breath control, self-propulsion, and back float.  However, 
Kraft, Leblanc, and Culver (2019), Mische Lawson, Foster et al. (2017), Mische Lawson, 
Mazurowski et al. (2017), and Pushkarenko (2004) emphasized the importance of 
inclusion of other instructional techniques, educational supports, and sensory-based 
strategies to support the learning needs of people with autism.   
Therapeutic strategies in aquatic intervention for children with autism.  
Concerning aquatic intervention for children with autism, the majority of current studies 
do not specifically discuss therapeutic strategies within their intervention to support skill 
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acquisition.  Only five aquatic intervention studies for children with autism directly 
described benefits and the role of therapeutic strategies in aquatic participation.  Mische 
Lawson, Cox et al. (2013) and Mische Lawson, Mazurowski et al. (2017) noted the role 
of inclusion of strategies which support the learning and sensory needs of people with 
autism, such as visual schedules and compression swimming suits.  Kraft, Leblanc, and 
Culver (2019) highlighted general guidelines for treatment individualization to address 
the needs of clients with autism, including increased choice within structured sessions 
and the use of positive reinforcement.  Yanardag, Akmanoglu et al.’s (2013) study took a 
more systematic focus in analyzing the role of therapeutic supports, specifically the role 
of video modeling to teach skills in aquatic environments.  While not focusing on 
swimming skills, the study found that children with autism gained aquatic play skills, 
which generalized into land-based play (Yanardag, Akmanoglu et al., 2013). 
While not within the context of aquatic intervention, there is considerable 
evidence to support therapeutic strategies for children with autism, particularly visual 
supports.  In Wang, Cui, and Parila’s (2011) meta-analysis of video modeling 
intervention, video models were as useful as direct visual models, with the authors stating 
that “utilization of video media can provoke children’s interest and be a natural way for 
children to learn skills” (p. 564).  Bellini and Akullian (2007) noted similar positive 
effects for children with autism, with video models (particularly self-modeling) 
improving the likelihood for sustained attention to direction, generalization of targeted 
skills, and motivation to attend to task.  Video modeling serves as a sustainable, cost-
effective modality that could be easily adapted to meet the learners’ needs and variability 
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of aquatic skills (Nikopoulos, 2007).   
Similar visual supports like activity schedules and visual cue cards were found to 
be excellent therapeutic supports to address the unique needs of people with autism.  
Koyama and Wang (2011), Pushkarenko (2004), and Sevin, Rieske, and Matson (2015) 
analyzed the use of visual activity schedules in intervention, finding that schedules 
improved task engagement and focus, decreased off-task behavior, independence in 
transitioning, and task initiation.  Visual schedules and cue cards also supported skill 
development even when the supports were removed, as participants would have a visual 
reference point to reflect on when provided subsequent prompts (Cabellero & Connell, 
2010; Koyama & Wang, 2011).  Social stories focusing on specific task demands also 
serve as useful therapeutic supports that could be easily modified to fit within the context 
of aquatic skills.  Similar to other visual supports, social stories that used pictorial models 
were consistently successful in improving targeted behaviors and decreasing negative 
behaviors (Pane, Sidener, Vladescu & Nirgudkar, 2015).   
Educational approaches to teach professionals the use of swimming 
interventions.  As noted in the literature review regarding availability of adapted aquatic 
instruction, existing literature finds consistent lack of available resources and training to 
prepare swim instructors to serve children with autism (Conatser et al., 2002; Hammond 
et al., 2014; Jull & Mirenda, 2015; Kraft & Leblanc, 2018; Kuhfuss & Lucas, 
2010).   Conatser et al. (2002) further revealed that there was minimal interest among 
community swim instructors to provide adapted swimming instruction.  Given the 
complexity of educational, sensory, and motor needs for children with autism and lack of 
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availability of adapted aquatics, children with autism likely would benefit from 
specialized instruction from therapeutic professionals, including OT practitioners. 
For professionals seeking training for adapted aquatic instruction and water 
safety, six associations offer programming for certification: the American Association of 
Physical Activity and Recreation (APAR), YMCA of the USA, Aquatic Therapy Institute 
(ATI), Special Olympics, the Adapted Aquatics Organization, and Swim Angelfish 
(Adapted Aquatics Organization, 2018; Conatser, 2007; Swim Angelfish, 2018).  Among 
these programs, the only available programming with a focus specifically for 
rehabilitation professions is offered through Swim Angelfish (Swim Angelfish, 2018).  
Outside of these organizations, there is little evidence to suggest that current educational 
options can meet the need of OT practitioners interested in integrating aquatic instruction 
into treatment. 
Family-based practice in treatment of children with autism.  Parent 
involvement in therapy is theorized to improve parental insight about their children’s 
strengths and weaknesses, generalization of skills across environments, satisfaction with 
quality of therapeutic services, and quality of the parent and child relationship (Burrell & 
Borrego, 2012; Karst & Van Hecke, 2012; King, Williams, & Goldberg, 2017; Law et al., 
2003).  Researchers consistently argue for parental involvement in therapy, including 
Burrell and Borrego (2012), who state that “parental involvement is critical to a positive 
treatment outcome” (p. 429).  King, Williams et al. (2017) further write that 
“training/instruction services meet parents’ desire to do the best for their child” (p. 341).   
Case studies from the United States and South Korea revealed promising results 
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for children with autism and children experiencing developmental delays when parents 
were directly involved in the ongoing intervention.  These studies focused on structured 
parent training within the context of OT to address family-centered goals, including 
sensory diets (Gibbs & Toth-Cohen, 2011) and emotional regulation (An, 2017; F. 
Graham, Rodger, & Ziviani, 2010).  Across all studies, parents noted improvements in 
quality of life, including improvements in overall family interaction (Gibbs & Toth-
Cohen, 2011; F. Graham et al., 2010), decreased stress (Gibbs & Toth-Cohen, 2011), and 
positive shifts in parental expectations for their children (An, 2017).  In relation to 
ongoing therapies, parents documented positive changes perceived competence in care 
for their child (An, 2017; Gibbs & Toth-Cohen, 2011), independence in identifying 
knowledge gaps (An, 2017), application of therapeutic skills in other environments, and 
pleasure from engagement in the therapeutic process (F. Graham et al., 2010).  An (2017) 
and F. Graham et al. (2010) used comprehensive pre- and post-testing quantitative 
measures, specifically through the Canadian Occupational Performance Measure 
(COPM) and GAS.  Both studies noted statistically significant improvements in COPM 
performance and satisfaction scores (An, 2017; F. Graham et al., 2010) and 
improvements in the majority of goal areas through GAS (F. Graham et al., 
2010).  Another study in Taiwan by Lin, Lin, and Yu (2018) compared functional 
outcomes of OT for children whose parents were and were not involved in ongoing 
therapy and parent training.  Among the children whose parents engaged in therapy, there 
was statistically significant improvement across the cognitive, verbal, gross motor, social, 
and self-care domains, and these improvements were found at much higher rates than the 
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children whose parents had not engaged in therapy.  Lin et al. (2018) summarized that 
when “Parents have a sense of competence, they can more significantly improve 
children’s daily life functions” (p. 629), which strongly supports the therapeutic and 
psychosocial benefits of engagement in OT.   
 While there is significant research that favors the use of family-centered care and 
parental involvement in treatment, research consistently notes the need for increased 
awareness and use of family-centered care (King & Chiarello, 2014; King, Williams et 
al., 2017).  King, Williams et al. (2017) remark that “despite widespread endorsement of 
family-cent[ere]d care, the needs of parents of children with disabilities can be 
overshadowed by a focus on direct services for the child” (p. 335).  King, Law et al. 
(2003) found that many factors can complicate the implementation of family-centered 
principles in treatment, including medical complexity, number of needed medical and 
therapeutic services, and receiving services at multiple facilities.  While OT practitioners 
cannot control for interpersonal and medical influences, when considering the research on 
family-centered care, the principles of this model can be easily applied to daily practice.  
King, Law et al. (2003) outline the guiding tenets of family-centered care:  
 
1. Each family should have the opportunity to decide the level of involvement 
they wish in decision-making for their child.  2. Parents should have ultimate 
responsibility for the care of their children.  3. Each family member should be 
treated with respect (as individuals).  4. The needs of all family members 
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should be considered.  5. The involvement of all family members should be 
encouraged.  (p. 357-358)   
 
Family-centered care must center on relationship-building and goal-oriented practices, 
striving to include the family in all stages of care (King & Chiarello, 2014).  Perhaps the 
best model that is grounded in these beliefs is occupational performance coaching (OPC).  
OPC is a “parent-directed intervention designed for use by occupational therapy 
practitioners working with parents of children with performance difficulties” (F. Graham 
et al., 2010, p. 4).  OPC enables parent-driven therapeutic outcomes and family 
involvement, and fits within the guidelines of the family-centered care model (F. Graham 
et al., 2010).  Application of OPC within the care for children with autism is a logical 
choice to facilitate positive outcomes in and out of the therapeutic context.  
Conclusion 
 Considering the evidence, there is substantial research to argue that aquatic 
interventions promote the development of water safety and motor skills for children with 
autism.  Within aquatic programming, there is support for a variety of instructional 
methods.  Sensory and educational supports have strong backing for use in therapeutic 
interventions for children with autism.  Family-centered practice also appears to have a 
place within pediatric OT, with promising results noted in interventions for children with 
autism.  A comprehensive aquatic program using a family-centered model with evidence-
supported methods is the ideal combination to teach aquatic skills to this population.  
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CHAPTER THREE – Description of the Program 
To address the need for more OT practitioners trained in aquatic therapy for 
clients with autism, this program will create a continuing education course to train OT 
practitioners to provide aquatic intervention.  The main participants for this continuing 
education program will be OT practitioners who practice with clients with autism and OT 
practitioners interested in the use of aquatic modalities.  Secondary participants who may 
benefit from this course include rehabilitation professionals like physical therapists and 
therapeutic recreation specialists, adaptive physical education teachers, and community 
swim instructors.  Activities within this continuing education course will include 
classroom instruction regarding aquatic therapy theory, research, and techniques, as well 
as instruction in a pool setting to allow for skilled practice of intervention techniques.   
Classroom and pool instruction will focus on techniques to promote active 
engagement and learning application using andragogy, as well as research on the 
neurological bases for learning.  In the context of the course development, it will be 
essential to gather input from other disciplines that can contribute practical knowledge 
and expertise in adapted aquatics and disability.  Community swimming instructors may 
provide ideas about aquatic instruction from their past experiences.  Parents and 
caregivers, as well as representatives from facilities that offer aquatic therapy, can 
support the structuring of the course materials to address essential needs.  Any pertinent 
legislation and regulations regarding aquatic therapy for therapeutic practice and 
insurance coverage will be additionally used to verify what aspects of aquatic 
intervention are within the scope of occupational therapy practice.   
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Principles from andragogy, such as adults’ ability to draw upon career and life 
experience, readiness to engage in the learning process, and need for immediate use of 
new learning, will be instrumental in structuring course materials (Conaway & Zorn-
Arnold, 2015, 2016a, 2016b; Hagen & Park, 2016).  Research on neurological strategies 
to promote participation through active learning practices was drawn upon to create 
learning experiences which promote participant engagement, knowledge acquisition, and 
openness between the instructor and participants (Chan, Cheung, Wan, Brown, & Luk, 
2015; De Gagne; 2011; Gan, Menkhoff, & Smith, 2015; K. Graham, Burke, & Field, 
2008; Herrmann-Werner et al., 2017; Knottenbelt & Bukanga, 2015; Savage et al., 2011; 
Secomb, 2008; The University of Arizona, 2017a, 2017b, 2017c; Williams & Reddy, 
2016; Yee & Boyd, 2018).  Course strategies will include interactive participant polling, 
peer-learning experiences, and case studies for immediate application of course materials.   
The course will focus on aquatic intervention for children with autism from 
available scientific research regarding therapeutic interventions to promote the use of 
research-based strategies.  The course will be divided over two days to minimize seated, 
classroom-based instruction and allow for increased opportunity for application of course 
principles in the pool environment.  This structure will allow participants to trial course 
learning while still under the guidance of the course instructor, promoting engagement 
and long-term retention of course instruction (Kang, 2016; The University of Arizona, 
2017b, 2017c; Yee & Boyd, 2018).  The course will offer a total of nine modules (see 
table 1 for summary of course modules), which will provide evidence-based instruction 
regarding the importance of aquatic interventions for clients with autism, structuring 
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aquatic interventions, and engaging clients through therapeutic strategies.  Both course 
days will provide structured time for participants to apply their new knowledge in the 
context of structured case studies and skills practice in the pool environment. 
The primary facilitator for this course will manage all course instruction, 
including course development and provision of materials.  Participants in the course will 
be secondary facilitators, as this course is structured to promote peer-assisted learning, 
and thus participant learning is reliant on all participants’ engagement in the 
course.  Facilities hosting the course will be expected to provide a therapeutic pool and 
classroom setting, such as a conference room with a computer, Internet, and projection 
capacities.  Participants will be expected to bring a Smartphone or an Internet-enabled 
device in order to engage in the interactive polling features of this course. 
The intended primary outcome for course participation is to improve therapist 
competency for engaging children with autism in aquatic settings, thus developing their 
clients’ swimming and water safety skills.  Therapists will be readily able to apply course 
strategies into their daily practice, allowing more children with autism to engage in 
meaningful, occupation-based intervention in the context of their regular therapy.  The 
secondary outcome for participation in this course is the increased availability of trained 
therapeutic providers for aquatic instruction for children with autism.  Through either 
outcome, this course will promote safe engagement in aquatic occupations, reduce the 




Potential barriers for course implementation primarily relate to the recruitment of 
OT practitioners and other professionals to attend this course.  However, the facilitator 
for this program intends to align with an established continuing education provider in 
order to reach a broad audience of potential therapists to attend the course.  The course 
facilitator will work in conjunction with a continuing education provider to advertise this 
course via mail and electronic mail.  Through research of therapeutic facilities that 
provide aquatic services, contact will also be attempted with these facilities regarding the 
benefits of this continuing education course in order to draw additional participants.   
The proposed continuing education course will provide a unique learning 
experience for OT practitioners to become skilled therapists for aquatic intervention for 
their clients with autism.  As this course calls upon best practices in interventions for 
people with autism, as well as learning and skills application for adult learners, the course 
participants will find that this course readily engages them in learning readily applicable 
techniques for their therapeutic practice.  The expansive nature of this course will provide 
OT practitioners with the expertise to provide skilled aquatic interventions to people with 
disabilities, helping bridge the gap in people with autism’s engagement in aquatic 
occupations, as well as community and social participation.  As a direct result of therapist 
learning in this course, clients with autism will derive short and long term benefits to 







Table 1.  Course Content, Evidence Base, and Theory Base 










Structured lecture will 
review factors that 
contribute to increased 
drowning risk for people 
with autism.  Activities 
to promote student 
engagement will include 
online-based polling 
through mobile devices 
or computers. 
 
Anderson et al., 2012; 
Curtin et al., 2010; 
Hochhauser & Engel-
Yeger, 2010; Ismael et 
al., 2015; Jansiewicz et 
al., 2006; Kiely et al., 
2016; Lang et al., 2010; 
LeVesser & Berg, 2011; 
McIlwain & Fournier, 
2012, 2017; Mische 
Lawson, Foster et al., 
2017; Pan, 2012; Pfeiffer 
et al., 2017; Rice et al., 
2016; Tanner et al., 2015; 
Tomchek et al., 2014 
As adult learners strive to understand the roots 
of problems, explanation of factors that 
influence participation in aquatic environments 
for people with autism should be at the forefront 
of the course.  The participants will likely have 
clinical experience in the treatment of clients 
with autism, which adequately prepares the 
participants to learn more specialized 
intervention (Conaway & Zorn-Arnold, 2015, 
2016a, 2016b; Hagen & Park, 2016).  The use 
of interactive polling is supported in academic 
literature to promote student learning (Chan et 
al., 2015; De Gagne; 2011; Gan et al., 2015; 
Knottenbelt & Bukanga, 2015), active 
engagement, and intrinsic motivation (Yee & 








Structured lecture will 
review the structure of 
aquatic interventions 
including duration, 
intensity, and frequency.  
Activities to promote 
student engagement will 
include online-based 
polling through mobile 
devices or computers. 
Alaniz et al., 2017; 
Caputo et al., 2018; 
Ennis, 2011; Kafkas & 
Ozen, 2015; Levy et al., 
2017; Mische Lawson, 
Foster et al., 2017; 
Mische Lawson, 
Mazurowski et al., 2017; 
Pan, 2010, 2011; Rogers 
et al., 2010; Summers & 
Wallace, 2013; Yanardag, 
Erkan et al., 2015 
As adult learners desire to readily apply new 
learning in their daily life, review of literature to 
support structure of aquatic intervention is 
necessary to promote evidence-based 
interventions (Conaway et al., 2015, 2016a, 
2016b; Hagen & Park, 2016).  Use of interactive 
polling has been supported in academic 
literature to promote student learning (Chan et 
al., 2015; De Gagne; 2011; Gan et al., 2015; 
Knottenbelt & Bukanga, 2015), active 
engagement, and intrinsic motivation (Yee & 












Structured lecture will 
review the use of 
constant time delay and 
most to least prompting 
technique.  Case studies 
will be used to apply 
prompting techniques 
with fictional clients.  
Participants will work in 
small groups to design 
interventions and then 
review interventions 
with the entire group. 
Kafkas & Ozen, 2015; 
Katzenbach et al., 2016; 
Levy et al., 2017; Neitzel 
& Wolery, 2009; Rogers 
et al., 2010; Yanardag, 
Erkan et al., 2015; 
Yilmaz, Konukman, 
Birkan, Ozen et al., 2010; 
Yilmaz, 
Konukman, Birkan, & 
Yanardag, 2010 
Case studies will allow for application of new 
material with participants’ experience in clinical 
practice, promoting interleaving (Kang, 2016; 
The University of Arizona, 2017a) while 
respecting the expertise of the participants 
(Conaway et al., 2015, 2016a; Hagen & Park, 
2016).  Case studies support retrieval and 
spaced practice for long-term retention of 
learning (The University of Arizona, 2017b, 
2017c; Yee & Boyd, 2018).  Peer-assisted 
learning promotes memory, skill mastery, and 
perceived competence (K. Graham et al., 2008; 
Herrmann-Werner et al., 2017; Savage et al., 








Structured lecture will 
review the use of visual 
activity schedules, visual 
cue cards, and Social 
Stories.  Case studies 
will be used to apply 
prompting techniques 
with fictional clients.  
Participants will work in 
small groups to design 
visual materials for 
intervention and then 
review materials with 
the entire group. 
Cabellero & Connell, 
2010; Koyama & Wang, 
2011; Pane et al., 2015; 
Sevin et al., 2015 
 
Case studies will allow for the application of 
new material with participants’ experience in 
clinical practice, promoting interleaving (Kang, 
2016; The University of Arizona, 2017a) while 
respecting the expertise of the participants 
(Conaway & Zorn-Arnold, 2015, 2016a; Hagen 
& Park, 2016).  Case studies support retrieval 
and spaced practice for long-term retention of 
learning (The University of Arizona, 2017b, 
2017c; Yee & Boyd, 2018).  Peer-assisted 
learning promotes memory, skill mastery, and 
perceived competence (K. Graham et al., 2008; 
Herrmann-Werner et al., 2017; Savage et al., 













practice will use case 
studies to apply learned 
skills with fictional 
clients.  The instructor 
will be actively engaged 
to facilitate the 
application of course 
skills.  Participants will 
work in small groups to 
design interventions and 
then review with the 
entire group. 
 Case studies will allow participants to apply 
new material, interleaving into their clinical 
experiences (Conaway et al., 2015, 2016a, 
2016b; Hagen & Park, 2016; Kang, 2016; The 
University of Arizona, 2017a; Yee & Boyd, 
2018).  Peer-assisted learning promotes 
memory, skill mastery, and perceived 
competence (K. Graham et al., 2008; Herrmann-
Werner et al., 2017; Savage et al. 2011; 








Structured lecture will 
review applicable 
aquatic programs for 
children with autism, 
specifically Halliwick 
and ARC Learn to Swim 
programs.  Activities to 
promote student 
engagement will include 
online-based polling 
through mobile devices 
or computers. 
Alaniz et al., 2017; 
Mische Lawson, Foster et 
al., 2017; Mische 
Lawson, Mazurowski et 
al., 2017; Pan, 2010, 
2011; Shams-Elden, 
2017; Summers et al., 
2013; Yilmaz, 
Konukman, Birkan, Ozen 
et al., 2010; Yilmaz, 
Konukman, Birkan, & 
Yanardag, 2010 
As adult learners desire to be able to readily 
apply new learning, review of literature of 
aquatic programs is necessary for participants to 
implement evidence-based interventions 
(Conaway et al., 2015, 2016a, 2016b; Hagen & 
Park, 2016).  Use of interactive polling has been 
supported in academic literature to promote 
student learning (Chan et al., 2015; De Gagne; 
2011; Gan et al., 2015; Knottenbelt & Bukanga, 
2015), active engagement, and intrinsic 








Structured lecture will 
review the use of video 
modeling and video self-
modeling.  Case studies 
will be used to apply 
visual strategies with 
Bellini & Akullian, 2007; 
Cabellero & Connell, 
2010; Koyama et al., 
2011; Pane et al., 2015; 
Sevin et al., 2015; Wang 
Case studies will allow for application of new 
material with participants’ experience in clinical 
practice, promoting interleaving (Kang, 2016; 
The University of Arizona, 2017a) while 
respecting the expertise of the participants 






fictional clients.  
Participants will work in 
small groups to design 
video modeling of 
aquatic skills and then 
review materials with 
the entire group. 
et al., 2011; Yanardag, 
Akmanoglu et al., 2013 
 
2016).  Case studies support retrieval and 
spaced practice for long-term retention of 
learning (The University of Arizona, 2017b, 
2017c; Yee & Boyd, 2018).  Peer-assisted 
learning promotes memory, skill mastery, and 
perceived competence (K. Graham et al., 2008; 
Herrmann-Werner et al., 2017; Savage et al., 
2011; Secomb, 2008; Williams et al., 2016).  
Collaborative learning through technology 
supports the application of course materials and 







Structured lecture to 
review a variety of 
sensory-based supports 
for application in the 
aquatic environment.  
Case studies will be used 
to apply sensory 
supports with fictional 
clients.  Participants will 
work in small groups to 
design sensory supports 
for intervention, then 
review intervention with 
the entire group. 
Mische Lawson, Cox et 
al., 2013; Mische 
Lawson, Mazurowski et 
al., 2017 
Case studies will allow for application of new 
material with participants’ experience in clinical 
practice, promoting interleaving (Kang, 2016; 
The University of Arizona, 2017a) while 
respecting the expertise of the participants 
(Conaway et al., 2015, 2016a; Hagen & Park, 
2016).  Case studies support retrieval and 
spaced practice for long-term retention of 
learning (The University of Arizona, 2017b, 
2017c; Yee & Boyd, 2018).  Peer-assisted 
learning promotes memory, skill mastery, and 
perceived competence in a low-stress learning 
environment (K. Graham et al., 2008; 
Herrmann-Werner et al., 2017; Savage et al., 








practice will use case 
studies to apply learned 
skills with fictional 
clients.  The instructor 
 Case studies will allow for participants to apply 
new material, interleaving into their clinical 
experiences (Conaway et al., 2015, 2016a, 
2016b; Hagen & Park, 2016; Kang, 2016; The 






will be actively engaged 
to facilitate application 
of course skills.  
Participants will work in 
small groups to design 
interventions and then 
review with the entire 
group. 
2018).  Peer-assisted learning promotes 
memory, skill mastery, and perceived 
competence in a-low stress learning 
environment (K. Graham et al., 2008; 
Herrmann-Werner et al., 2017; Savage et al. 
2011; Secomb, 2008; Williams et al. 2016).   
 
 43 
CHAPTER FOUR – Evaluation Plan 
Introduction to Program Evaluation 
 Program evaluation will be used to assess the competency of OT practitioners 
who have completed the respective course in aquatic interventions for children with 
autism. 
Evaluation Title 
Pre- and post-survey of therapists’ knowledge of aquatic intervention for children 
with autism related to participation in the continuing education course, Aquatic Safety for 
Children with Autism. 
Practice Scenario 
 This program is designed for OT practitioners engaging in practice with clients 
with autism.  OT practitioners may find themselves challenged by clients with autism 
who are expressing interest in swimming or water play, only to find that there is a lack of 
continuing education opportunities targeted towards aquatic interventions for people with 
autism.  To assist OT practitioners in advancing their practice with research-based and 
client-centered interventions, this continuing education program provides the necessary 
training to promote aquatic occupations for clients with autism. 
Overall Vision 
The focus of this project was to create a directed approach to train OT 
practitioners to provide guided water-based treatment to improve water safety for clients 
with autism.  The outcome of this project will be increased competency to allow OT 
practitioners to direct aquatic treatment, thus improving client proficiency in aquatic 
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environments and improving caregiver understanding of water safety principles.  This 
evaluation is to assess therapists’ knowledge regarding aquatic intervention for children 
with autism before and following engagement in a continuing education course regarding 
aquatic interventions for children with autism.  This evaluation is needed to: 1) assess 
baseline knowledge of participants engaging in the course, 2) assess knowledge following 
course engagement, and 3) assess whether course objectives have been achieved 
following course engagement.  The objective of this evaluation process is to determine 
the effectiveness of the included course materials in advancing participants’ knowledge 
and expertise in aquatic intervention for children with autism.  This evaluation will take 
both formative and summative approaches, as data collection will consider the overall 
effectiveness of the continuing education course throughout the course development and 
delivery.  The intended users of the information will be the course instructor in order to 
develop course materials.  Secondary users of the information may include the continuing 
education course provider, therapists who are interested in the course, and rehabilitation 
facilities interested in hosting the course.  See figure 2 for this evaluation’s logic model. 
Core Purpose of the Evaluation 
This evaluation will generate descriptive and correlational pre- and post- 
qualitative and quantitative data regarding course participants.  Quantitative data relates 
to therapists’ confidence in using aquatic interventions in practice.  Qualitative data 
relates to the application of aquatic intervention, which will be used to describe changes 
in knowledge resulting from course engagement.  The goal of data collection will be to 






Figure 2.  Evaluation Logic Model: Continuing Education Course for Occupational Therapy (OT) Practitioners on 
Aquatic Safety Skills for Children with Autism Spectrum Disorder (ASD) 
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a measure of whether there was causation between participation in the course and 
positive changes in therapists’ perceived competence in the implementation of aquatic 
intervention. 
Scope of the Evaluation 
The evaluation will take place immediately before and after therapist engagement 
in the relevant continuing education course.  Participants will include all therapists who 
engage in this continuing education course, ideally 30 participants within the first two 
years of the course being offered.  The evaluation setting will be within the course 
environment, likely a classroom setting.  Records from all participants in the continuing 
education course will be included for review.  Survey participants will include only 
participants who completed the entire continuing education course and completed both 
pre- and post-surveys.  Exclusion of participants will primarily relate to participants who 
did not complete the full coursework, meaning that any pre-survey measures will be 
removed.  By including only participants who had fully completed the selected aquatic 
intervention course, data will be better able to conclusively convey whether engagement 
in the course resulted in changes in the data between the pre- and post- surveys.   
Evaluation Questions 
As the stakeholders for this evaluation are OT practitioners engaging in this 
course, the majority of evaluation questions relate to these participants and their 
knowledge before and after the course.  Questions for stakeholders are outlined below.   
 
47 
Demographic questions for practitioners.  Demographic questions relating to 
age, sex, years in therapeutic practice, formal therapeutic education, and aquatic 
experience will be included to track differences between participants’ data.  
Pre- and post- survey questions for practitioners.  The following prompt will 
be used: “On a scale of not very confident to very confident, please rate your ability 
to…”   
● Explain the physical limitations which impact swimming participation for 
children with autism 
● Explain the sensory limitations which impact swimming participation for 
children with autism 
● Explain the physical health benefits of swimming for children with autism 
● Explain the social and leisure benefits of swimming for children with autism 
● Implement behavioral strategies to support swimming participation for 
children with autism 
● Implement sensory strategies to support swimming participation for children 
with autism 
● Implement instructional strategies to support swimming participation for 
children with autism 
A Likert scale will be provided with answer possibilities including not very 
confident (1), not confident (2), neither not confident nor confident (3), confident (4), and 




Pre-survey questions for practitioners.  The following qualitative questions will 
be used in the pre-course survey. 
● What, if any, behavioral strategies have you found most beneficial to support 
children with autism in aquatic intervention? 
● What, if any, sensory strategies have you found most beneficial to support 
children with autism in aquatic intervention? 
● What if any, instructional strategies have you found most beneficial to support 
children with autism in aquatic intervention? 
These questions will allow for the tracking of initial therapist knowledge against 
post-course data in a qualitative format. 
Post-survey questions for practitioners.  The following questions will be 
included in post-course surveys. 
● What, if any, behavioral strategies do you find most beneficial to support 
children with autism in aquatic intervention? 
● What, if any, sensory strategies do you find most beneficial to support 
children with autism in aquatic intervention? 
● What, if any, instructional strategies do you find most beneficial to support 
children with autism in aquatic intervention? 
These questions will allow for tracking of changes in therapist knowledge against 
pre-course data in a qualitative format. 
Additional questions for other stakeholder groups.  Secondary stakeholder 
groups for this evaluation include community swim instructors, other rehabilitation 
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professionals, representatives of rehabilitation facilities, and parents and caregivers of 
children with autism.  These individuals would likely be recruited through direct 
connections with OT practitioners who have participated in this continuing education 
course.  Representatives of facilities and parents and caregivers, particularly associated 
with the facility hosting the course, could help provide feedback regarding the use of 
specific aquatic interventions being used in practice by therapists who have completed 
the course.  Feedback from community swim instructors and other rehabilitation 
professionals can be beneficial in guiding continued course development and revision to 
reflect interventions being used in practice.  These qualitative questions will allow for the 
tracking of the application of aquatic interventions in therapeutic practice.  Questions for 
these stakeholders can include the following: 
● What, if any, behavioral strategies do you find most beneficial for your clients 
with autism/your child in the aquatic setting? 
● What, if any, sensory strategies do you find most beneficial for your clients 
with autism/your child in the aquatic setting? 
● What, if any, instructional strategies do you find most beneficial for your 
clients with autism/your child in the aquatic setting? 
Anticipated questions from these stakeholder groups could include: 
● Why is additional training necessary for providing aquatic therapy to children 
with autism? 
● Why are occupational therapists the best suited to provide aquatic therapy to 
children with autism? 
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● What research exists to support aquatic therapy for children with autism?   
● What specific benefits are noted in the research? 
Type of Research Design and Methodology 
This evaluation will be a single group research design, with participants serving 
as their comparison group with before and after measurement. The quantitative research 
for this evaluation will be collected through the use of quasi-experimental single group 
pre-test and post-test design.  A qualitative research approach for this evaluation will use 
open-ended survey questions to expand upon the application of interventions into 
therapeutic practice.  Pre- and post-surveys will be conducted with all participants 
engaging in the course, which will create one grouping, with pre-course and post-course 
dependent data.  The independent variable for this research will be the aquatic instruction 
offered through engagement in the continuing education course.  Dependent variables 
include the measures of perceived competence in the use of aquatic interventions in 
practice before and after engaging in the course.  This design will allow for a comparison 
between participants’ knowledge from course engagement, where each participant serves 
as his or her control. 
Data Gathering 
 Survey data will be collected through a computer-based format to allow data to be 
submitted and stored in a central location.  Pre-intervention surveys will include 
demographic information and the noted questions relating to aquatic interventions.  The 
survey software will create a unique code to link the pre-intervention survey to the post-
intervention survey so that demographic information will not need to be re-entered and to 
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link data points.  The collected data will be used to track changes between perceived 
competence in aquatic interventions before and after completing the course.  
Data Analysis and Reporting 
All data will be tracked in a data software such as Statistical Package for the 
Social Sciences (SPSS).  The majority of quantitative survey questions will be coded on 
ordinal scales to allow for quantitative comparison.  Likert scales will be used for the 
quantitative data relating to therapist competence on a one to five scale in order to track 
changes before and after the course.  This scaling will additionally allow this data to be 
broken down into percentages, means, and frequencies in order to describe the participant 
sample.  Qualitative data will be written as free text data, with codes created following 
full data collection so that treads can be further analyzed.  Qualitative data will be 
compiled to look for trends in participant answers to create ordinal scales and 
additionally coded in SPSS.  Quantitative data analysis will be conducted through the use 
of SPSS to look for statistical correlations between data points, considering how 
demographic factors impacted course outcomes and changes in perceived competence. 
Data Management Plan 
 Participants will be required to bring their Internet-enabled device and will be 
provided an online code to the pre- and post-survey to complete in the context of the 
course.  Participants will enter their data, as the survey questions relate to each personal 
experience and knowledge about aquatic interventions.  Data collection software will 
prevent the submission of survey answers unless all questions are completed.  Participant 
surveys will be directly linked to a centralized database to allow for data to be 
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immediately submitted into the database to reduce the possibility for errors in data entry.  
All collected data will be compressed and saved in two centralized locations to prevent 
data loss.  A single computer will be used for data analysis using SPSS software.   
Conclusion 
Evaluation of this continuing education course is a necessary component of 
ongoing course development.  Qualitative and quantitative data will be collected from all 
participants before and after this course to assess changes in participant knowledge from 
course engagement.  Qualitative data will focus primarily on the participants’ current 
practice in aquatic intervention, while the quantitative data will describe perceived 
participant competency in aquatic intervention.  Data will be collected through a secure 
digital portal within this course in order to ensure data collection from all participants.  
Statistical software will be utilized to establish trends between participant responses in 
order to establish primary variables that appear to influence aquatic practice.  The data 
will additionally be analyzed to determine the relevancy of both classroom and pool-
based instruction in order to promote continued course development.  Through this data 
collection process, it is anticipated that results will indicate distinct benefits in knowledge 
advancement for aquatic intervention among the participants, demonstrating the value of 
this course for OT practitioners. 
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CHAPTER FIVE - Funding Plan 
 
This continuing education course will provide intensive classroom and pool-based 
instruction for OT practitioners to develop expertise in the area of aquatic intervention for 
children with autism.  As research notes the absence of autism-friendly swimming 
programs (Cross, 2011; Jull & Mirenda, 2015; McCoy, 2016; Obrusnikova & Cavalier, 
2011; Pan & Frey, 2006), despite increased risk of injury and death for people with 
autism in aquatic settings (Guan & Li, 2017; McIlwain & Fournier, 2012, 2017), this 
course will assist in the expansion of aquatic programs through direct education to OT 
practitioners and other rehabilitation professionals.  Techniques included in this course 
will focus on best practices with people with autism, as well as strategies to assist 
children with autism in acquiring functional swimming and water safety skills.  As a 
result of course participation, OT practitioners will become competent to provide aquatic 
intervention to clients with autism, expanding the availability of therapeutic services for 
people with autism to engage safely in swimming and other aquatic occupations. 
Local Resources 
As this course will be led by a course instructor who is primarily employed by a 
pediatric rehabilitation facility which is accredited by the Commission on Accreditation 
of Rehabilitation Facilities (CARF), the instructor’s employer intends to provide 
assistance in exchange for the indirect promotion of the rehabilitation facility.  The 
course instructor’s employer has permitted the course instructor to prepare materials such 
as course PowerPoints with facility materials and provide this course with no facility 
rental cost on an ongoing basis.  Local universities with occupational therapy graduate 
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programs will be contacted to engage OT students as volunteers for compiling reusable 
course materials such as laminated visual prompts and Social Stories.  Colleagues of the 
course instructor will review course materials relating to autism-specific intervention to 
check the accuracy of presented materials and research.  The course instructor intends to 
recruit a close friend who has extensive skill in graphic and audiovisual design to create 
effective and aesthetically pleasing materials for course instruction.   
Budget 
 As this educational program is intended to support OT practitioners and 
rehabilitation professionals in developing professional aquatic skills, the majority of 
ongoing funding will be supplied through participant payment for this continuing 
education course.  This course is intended to take a total of 14 hours across two days.  
With a per hour cost set at $30 per hour, the total baseline cost of this course will be 
$420.  Individual participants enrolling in this course will be provided a discounted price 
of $375 in order to incentivize early course enrollment, provided that they have registered 
and paid for the course at least 30 days before the course’s start date.  Groups of six or 
more individuals who register together will be offered a discounted rate of $350 per 
person to promote increased course enrollment.  Organizations that provide their facility 
pool, a classroom with audiovisual compatibility environment, and accessing to aquatic 
equipment such as kickboards and goggles will be further offered a reduced rate of $250 
per employee.  This rate will serve to motivate facilities to sponsor this course at their 
facilities, reducing ongoing costs related to access to aquatic facilities and equipment, as 
well as encouraging facilities to enroll staff in this course.  During year 1, a predicted 12 
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participants will enroll in the course, which will generate between $3,000 and $5,040.  
During year 2, a predicted 20 participants will enroll in the course, which will generate 
between $7,000 and $8,400.  These profits will be primarily used to cover personnel 
salary and costs associated with facility rental and association with a continuing 
education organization.  See table 2 for a review of the proposed course budget. 
Potential Funding Sources 
 The grants may be utilized to offset program costs, notably to decrease participant 
enrollment costs, thus providing opportunities for more OT practitioners to enroll, as well 
as rehabilitation professionals, adapted physical education teachers, allied health students, 
and community aquatic instructors.  However, the use of these grants is contingent on the 
agreement of participants to create community aquatic programming targeting children 
with autism and the course instructor working to continue the expansion of swimming 




Table 2.  Proposed Course Budget 
 




As the course instructor 
will be a practicing OT 
with benefits provided 
through her primary 
employer, overall costs 
related to salary and 
benefits will be 
comparatively low, and 
will be supplied through 
participant payments. 
In year 1, the 
course instructor 
will receive $224 
per participant ($16 
per hour for 14 
hours).  The course 
is intended to be 






In year 2, the 
course instructor 
will receive $252 
per participant ($18 
per hour for 14 
hours).  The course 
is intended to be 
offered three times 







Facilities providing access 
to pool and classroom 
facilities with audiovisual 
compatibility will be 
provided a reduced cost for 
staff course participation, 
ideally creating no 
additional costs.  If a 
facility does not enroll staff 
or non-therapeutic facility 
is used, the predicted rental 
will be $1000 per day. 
In the event of 




In the event of 
facility rental: 
$2,000 per course, 
 
 
Total:  $4,000 
In the event of 




In the event of 
facility rental: 
$2,000 per course 
 
 
Total:  $6,000 
Aquatic 
equipment 
Aquatic equipment such as 
kickboards and goggles 
will be provided by the 
sponsoring facility  
$0 $0 
Technology The course instructor’s 
personal laptop computer 
(with Internet access and 
Microsoft PowerPoint) will 
be used for course 
instruction.  The 
sponsoring facility will 
provide audiovisual 
equipment such as a screen 









developed by the course 
instructor, such as visual 
swimming prompts will be 
created in the first year of 
the course.  Development 
will require materials such 
as high-quality copy paper, 
a laminator and laminating 
sheets, binder rings, and a 
three-ring hole punch.  
Ongoing material 
maintenance will allow 
materials to be duplicated 
and updated over time. 





















Survey Monkey will be 
used for participant polling 
to evaluate participant 
knowledge before and after 
the course and promote 
active course participation.  
Survey Monkey 
Advantage plan: 








This course will be offered 
through a continuing 
education organization 
targeting rehabilitation 
professionals, which will 
assist in course promotion, 
enrollment, and payment 
processing through mail-in 
or digital means. 
Estimated maximal 
cost:  $4,000 
Estimated maximal 
cost:  $4,000 
Travel 
expenses 
Travel expense, including 
transportation, hotel costs, 
and meals, are factored for 
a three-night stay. 
$800 per course 
 
 
Total:  $1,600 
$800 per course 
 
 
Total:  $2,400 
Assorted 
expenses 
This cost accounts for 
varied other expenses. 
$200 per year $200 per year 
  Year 1 Maximal 
Total 
Year 2 Maximal 
Total 
  $13,720  $18,174 


















National grants which 
sponsor community-
based recreation 
programs for people 
with autism, including 
physical fitness and 
swimming and water 
safety programming 
March 1 












which sponsor the 
expansion of local 
services for people 
with autism 
March 1 











National grants which 
sponsor local 













National grants which 
sponsor safety 














National grants which 
sponsor safety and 
recreation 
programming for 
people with autism 





 This continuing education course provides the opportunity for OT practitioners to 
build competency in aquatic intervention for children with autism.  The majority of this 
program’s costs relate to facility rental and support from organizations to promote 
therapist participation and evaluate the effectiveness of this course.  While expenses will 
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likely increase in the second year of the course, this is primarily attributed to course 
expansion, which will result in additional generated revenue through participant 
enrollment fees, ultimately supporting this increased cost.  Ongoing course costs will be 
offset by equipment provided by the course instructor, reusable course materials, and 
donated time and resources from community members.  A wide variety of national and 
local grants exist which may be utilized to support course costs and minimize capital 
expenses.  In all, this course instructor has strived to reduce upfront costs for this course, 




CHAPTER SIX - Dissemination Plan 
 
This continuing education course will provide intensive classroom and pool-based 
instruction to assist OT practitioners in developing expertise in aquatic intervention for 
children with autism.  As research notes the absence of autism-friendly swimming 
programs (Cross, 2011; Jull & Mirenda, 2015; McCoy, 2016; Obrusnikova & Cavalier, 
2011; Pan & Frey, 2006) despite increased risk for people with autism in aquatic settings 
(Guan & Li, 2017; McIlwain & Fournier, 2012, 2017), this course aims to expand 
adapted aquatic programs through direct education to OT practitioners and other relevant 
professionals.  Techniques included in this course will focus on both intervention for 
people with autism and strategies to promote the development of functional swimming 
and water safety skills.  As a result of course participation, OT practitioners will be 
competent to provide aquatic intervention to their clients with autism, expanding 
opportunities for people with autism to learn swimming and water safety skills. 
Dissemination Goals 
 The foremost goal of dissemination efforts is to recruit OT practitioners to 
participate in this continuing education course, thus increasing the number of 
practitioners who are competent in the provision of aquatic intervention for people with 
autism. As a result, the course aims to increase the availability of autism-friendly aquatic 
programs across communities in the United States.  The long-term goal of this program is 
to minimize the incidence of aquatic accidents for people with autism, thus decreasing the 





 The primary audience targeted by these dissemination efforts is occupational 
therapy practitioners, particularly therapists who have demonstrated an interest in 
interventions for people with autism and aquatic interventions.   
 Key messages.  The issue of decreased water safety skills in people with autism is 
a pressing issue in communities all over the United States.  Research cites a higher than 
average incidence of elopement behavior among children with autism, which puts them at 
risk for wandering towards bodies of water (Anderson et al., 2012; Kiely et al., 2016; 
Rice et al., 2016).  The National Autism Association found that 71% of accidental deaths 
in people with autism were attributable to drowning between 2011 and 2016 (McIlwain 
& Fournier, 2017).  However, many community aquatic instructors do not feel adequately 
prepared to serve participants with disabilities in swimming instruction (Conatser et al., 
2002), resulting in a lack of autism-friendly swimming programs (Little et al., 2014). 
Through swimming education, overall health and well-being for people with 
autism will be enhanced by enabling participation in physical fitness and community 
engagement through a meaningful occupation (Bremer et al., 2016; Fragala-Pinkham et 
al., 2008; Pan, 2011, 2012). OT practitioners are uniquely equipped to provide aquatic 
intervention that is attuned to the performance factors which impact participation in 
meaningful occupation for people with autism (Little et al., 2014; Pfeiffer et al., 2017), 
and are well-suited to provided skilled intervention which modifies and adapts aquatic 
skills (Lee & Porretta, 2013; Pan, 2012; Petrus et al., 2008; Pfeiffer et al., 2017).   
Course instruction will focus on teaching motor coordination skills to promote 
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safety in aquatic environments and practical application of water safety principles.  
Proven intervention strategies which consider the educational and sensory needs of 
people with autism will be reviewed to promote evidence-based practice (Alaniz et al., 
2017; Mische Lawson, Foster et al., 2017; Mische Lawson, Mazurowski et al., 2017; Pan, 
2010; Yanardag, Erkan et al., 2015; Yilmaz, Konukman, Birkan, Ozen et al., 2010; 
Yilmaz, Konukman, Birkan, & Yanardag, 2010).  As a result of course participation, OT 
practitioners will increase their competency in providing autism-friendly, evidence-based 
aquatic intervention, thus improving their clients’ swimming and water safety skills. 
Secondary Audience 
 The secondary audiences for these dissemination efforts are rehabilitation 
facilities and rehabilitation professionals, which may directly benefit from participation 
in this course.  The intended messaging for these populations is similar to that directed to 
the primary audience, given the common background in rehabilitation.  
 Key messages.  The issue of decreased water safety skills in people in autism is a 
pressing issue in communities all over the United States.  Research cites higher than 
average incidence of elopement among children with autism, which puts them at risk for 
wandering towards bodies of water (Anderson et al., 2012; Kiely et al., 2016; Rice et al., 
2016).   The National Autism Association found that 71% of accidental deaths in people 
with autism were attributable to drowning between 2011 and 2016 (McIlwain & 
Fournier, 2012, 2017).  Many community aquatic instructors do not feel adequately 
prepared to serve participants with disabilities in swimming instruction (Conatser et al., 
2002), resulting in a lack of autism-friendly swimming programs (Little et al., 2014).  
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Through swimming education, overall health and well-being for people with autism will 
be enhanced by enabling participation in physical fitness and community engagement 
through a meaningful activity (Bremer et al., 2016; Fragala-Pinkham et al., 2008; Pan, 
2011, 2012).   
Course instruction will focus on teaching motor coordination skills to promote 
safety in aquatic environments and water safety principles.  Topics will include strategies 
to modify and adapt aquatic skills to promote independence (Lee & Porretta, 2013; Pan, 
2012; Petrus et al., 2008; Pfeiffer et al., 2017) and intervention strategies which consider 
the educational and sensory needs of people with autism (Alaniz et al., 2017; Mische 
Lawson, Foster et al., 2017; Pan, 2010, 2011; Yanardag, Erkan et al., 2015; Yilmaz, 
Konukman, Birkan, Ozen et al., 2010; Yilmaz, Konukman, Birkan, & Yanardag, 2010).  
As a result of participation in this course, professionals will increase their competency in 
providing autism-friendly, evidence-based aquatic intervention. 
Potential Messengers 
 The central messenger for both the primary and secondary audiences will include 
the continuing education organization that is associated with this course.  The course 
instructor intends to align with a well-known, respected organization through 
accreditation from the AOTA in order to promote confidence in the quality of course 
materials to potential participants.  Through the affiliation with the continuing education 
organization, targeted print and digital advertisements will focus on OT practitioners, 
rehabilitation professionals, and rehabilitation facilities in order to recruit future course 
enrollees.  Additional key messengers for both audiences can be rehabilitation magazines, 
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blogs, and individuals on social media who can convey the need for expansion of aquatic 
services for people with autism through discussion of relevant coursework to expand 
practitioner knowledge and evidence-based practice. 
Dissemination Activities 
 Written media.  The primary measures to disseminate information regarding this 
course will come through mailed continuing education unit flyers to OT practitioners, 
rehabilitation professionals, and rehabilitation facilities that are on established 
distribution lists.  The course instructor will generate information for this targeted flyer, 
and then flyers will be distributed via the postal service by the continuing education 
organization.  A secondary written media measure will be advertisements in targeted 
magazines such as OT Practice to publicize the course, which will be developed and 
purchased by the course instructor. 
 Digital media.  As an extension of written flyers, a website link and instructor 
contact information will be provided on printed materials to promote the continued 
circulation of the course.  A course link through the continuing education organization 
website will allow for additional sponsorship of the course and provide a direct and 
convenient route to enroll in the course.  Similarly to written flyers, digital flyers will be 
sent via electronic mail to members of the continuing education organization’s 
distribution list.  A secondary digital media measure will be webinars reviewing aquatic 
safety risks for people with autism as an effort to entice viewers to enroll in the course, 
broadcast through digital advertisements on relevant members of social media platforms, 
to be completed and financed by the course instructor. 
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 Person-to-person contact.  As a secondary measure to promote course 
participation, the course instructor intends to research rehabilitation facilities with 
therapeutic pools in the United States, then meet with facility administration via phone 
calls, video calls, and in-person meetings regarding the benefits of training their 
employees through and hosting this continuing education course. 
Budget 
 Dissemination activities will include travel and travel-related expenses and 
affiliation with a continuing education organization.  Travel is predicted to cost $800 per 
course for the course instructor.  Yearly costs for support in the dissemination of 
promotional materials through paper mailing and e-mail are predicted to cost $4,000.  
The total for dissemination will be approximately $5,600 for the first year and $6,400 for 
the second year.  See table 2 for additional information on expenses.   
Evaluation 
 Efforts to disseminate information regarding this continuing education course will 
be measured through a comparison of total enrolled participants to total print and digital 
mailings per each course offered.  If this percentage falls below five percent, additional 
efforts will be made by the course instructor to complete secondary dissemination 
activities to increase enrollment.  Pre-course assessment for participants will also include 
a qualitative question regarding how individuals learned about this course, providing 
information regarding perhaps the most effective dissemination efforts. 
Conclusion 
 The foremost goals of this dissemination plan are to increase awareness amongst 
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OT practitioners regarding the existence of this highly specialized continuing education 
course, as well as an explanation as to the pressing need for therapist participation in this 
course.  Dissemination costs related to this project will primarily focus on establishing an 
affiliation with a well-known continuing education organization, which will assist with 
both print and digital advertisements to participant candidates for this course.  Efforts to 
reach out personally to practitioners and rehabilitation facilities may be utilized if course 
participation does not meet the established guidelines for year one or two.   
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CHAPTER SEVEN - Conclusion 
 People with autism are significantly more likely than their neurotypical peers to 
be injured or killed as a result of accidents (Guan & Li, 2017).  Collected data on 
reported accidental deaths in children with autism demonstrates the imminent risk of 
unsupervised encounters with water, with drowning comprising over seventy percent of 
fatalities (McIlwain & Fournier, 2012, 2017).  Sensory processing differences and 
cognitive impairment contribute to decreased safety awareness, which increases the 
likelihood of elopement or bolting from safety towards water (Anderson et al., 2012; 
Kiely et al., 2016; McIlwain & Fournier, 2012; Tanner et al., 2015; Tomchek et al., 
2014).  Furthermore, people with autism frequently demonstrate differences in motor 
coordination, muscle strength and endurance, and motor planning which negatively 
impact their ability to learn the complex motor skills necessary for independent 
swimming (Curtin et al., 2010; Jansiewicz et al., 2006; Lang et al., 2010; Lee & Porretta, 
2013; Obrusnikova & Cavalier, 2011; Pan, 2012).  Presently, a lack of community-based 
options exists to promote inclusive swimming education, likely attributable to swim 
instructors expressing decreased proficiency in working with individuals with disabilities 
(Conatser et al. 2002; Kraft, Leblanc, & Culver, 2019; Kuhfuss & Lucas, 2010).  
However, there is interest in expansion of OT practice to address leisure skills (Badia et 
al., 2013; Eversole et al., 2016; Little et al., 2014; Mische Lawson & Foster, 2016; 
Stanish et al., 2015) as a means to promote community engagement (Bremer et al., 2016; 
Chu & Pan, 2012; Mortimer et al., 2014; Pan, 2010) and physical wellness for people 
with autism (Badia et al., 2013; Fragala-Pinkham et al., 2008; Mische Lawson & Foster, 
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2016; Pan, 2011, 2012; Stanish et al., 2015).  Increasing OT practitioner competency in 
aquatic intervention can assist in closing the gap in services to promote wellness for 
people with autism. 
 Current research in the area of swimming intervention for children with autism 
provides significant support for advancing skills needed for functional swimming 
engagement.  Several studies that used statistical analysis of participant outcomes found 
that there was significant improvement in skills such as floating, breath control, and self-
propulsion (Caputo et al., 2018; Mische Lawson, Foster et al., 2017; Mische Lawson, 
Mazurowski et al., 2017; Pan, 2010, 2011; Summers & Wallace, 2013).  Improvements 
also included decreased incidence and intensity of challenging behaviors (Kafkas & 
Ozen, 2015; Pan, 2010) and gains in muscle strength and endurance (Pan, 2011; Shams-
Elden, 2017).  However, the research consistently notes the necessity of individualized 
treatment protocols by professionals with experience working with people with autism 
(Alaniz et al., 2017; Ennis, 2011; Kafkas & Ozen, 2015; Levy et al., 2017; Mische 
Lawson, Foster et al., 2017; Mische Lawson, Mazurowski et al., 2017; Pan, 2011; Rogers 
et al., 2010; Summers & Wallace, 2013; Yilmaz, Konukman, Birkan, Ozen et al., 2010; 
Yilmaz, Konukman, Birkan, & Yanardag, 2010).  Evidence supports high frequency 
swimming intervention to promote acquisition of skills due to differences in motor and 
sensory processing seen in children with autism (Kafkas & Ozen, 2015; Katzenbach et 
al., 2016; Levy et al., 2017; Mische Lawson, Mazurowski et al., 2017; Pan, 2010, 2011; 
Rogers et al., 2010: Yanardag, Erkan et al., 2015; Yilmaz, Konukman, Birkan, & 
Yanardag, 2010).  Use of additional therapeutic supports including instructional, 
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behavioral, and sensory techniques are necessary to support ongoing intervention to 
promote enriched outcomes for children with autism (Kafkas & Ozen, 2015; Mische 
Lawson, Foster et al., 2017; Mische Lawson, Mazurowski et al., 2017; Rogers et al., 
2010; Yilmaz, Konukman, Birkan, Ozen et al., 2010; Yilmaz, Konukman, Birkan, & 
Yanardag, 2010).  While there is minimal research in the area of family-based swimming 
education, it should be noted that research across allied health disciplines supports the use 
of family-centered practice as a means to advance client progress (Burrell & Borrego, 
2012; Karst & Van Hecke, 2012; King, Williams et al., 2017; Law et al., 2003).  Aquatic 
interventions are valuable for children with autism, but given the recommended 
parameters for swimming instruction, it is unlikely that community swim instruction will 
be able to adequately meet the needs of children with autism, further supporting the need 
for expansion of OT into swimming instruction. 
OT practitioners demonstrate expertise in the areas of disability, motor skill 
acquisition, and activity analysis, modification, and grading, which makes them 
particularly equipped to work with people with autism.  Through participation in this 
continuing education course, practitioners will gain the additional required skills to 
provide swimming and water safety instruction within the context of their therapeutic 
practice.  This course will incorporate a mix of instructional environments to maximize 
active engagement and learning application.  Seated coursework will focus on 
participants learning through peer-supported learning opportunities and use of 
audiovisual technology to demonstrate instructional techniques.  The aquatic environment 
will be used to provide structured case studies for critical thinking and planning for future 
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client intervention.  The course structure will be divided into nine modules (see table 3 
for module summary), which will provide evidence-based instruction on the use of 
aquatic interventions and instructional strategies for clients with autism.  The intended 
outcome from course participation is foremost to improve OT practitioners’ competency 
in aquatic intervention to children with autism, with a secondary focus on the growth of 
trained OT practitioners who can provide swimming instruction for children with autism.   
Affiliation of this course with a well-known continuing education provider will be 
vital for recruitment of potential OT practitioners, as well as establishing alliances with 
rehabilitation facilities with aquatic services.  The goals of dissemination through this 
provider will focus on spreading awareness of this highly-specialized continuing 
education course and the need for OT practitioners to advance their practice into aquatic 
intervention.  The majority of expenses for initial course facilitation will result from this 
relationship with a continuing education provider, as well as costs related to facility rental 
for course instruction.  While expenses may increase over time, it is expected that 
revenue from enrollment fees will increase over time, likely resulting in a net profit.  
Additionally, it is likely that local university occupational therapy programs will be able 
to support the creation of reusable course materials, which will serve to offset costs.  Due 
to interest in the expansion of leisure and safety programming for people with autism, a 
variety of grants exist on the national and local level to further reduce course expenses. 
OT practitioners working with clients with autism can serve a vital role in 
assisting their clients in developing motor, cognitive, and sensory skills that promote 
occupational engagement.  As this course calls upon research regarding best practices in 
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interventions for people with autism, as well as learning and application of new 
knowledge and skills for adult learners, the course participants will find that this course 
provides readily applicable techniques for their therapeutic practice.  OT practitioners 
will develop the expertise needed to assist clients with autism in aquatic settings, 






Sample Introduction Module PowerPoint Contents 
 
Slide 1:  Aquatic Safety Education for Children with Autism: Why are aquatics important 
for people with autism? 
Blythe Westendorf, MSOT OTR/L 
Senior Staff Occupational Therapist – The Children’s Institute of Pittsburgh 
 
Slide 2:  Module 1 Objectives 
 Participants will identify risk factors that contribute to increased drowning risk for 
people with autism 
 Participants will identify why swimming and aquatic participation are meaningful 
occupations for people with autism 
 
The following slides include prompts for participants in order to encourage participant 
participation via polling prior to instructor reviewing answers to these prompts. 
 
Slide 3:  Drowning in Autism 
 McIlwain & Fournier’s (2012, 2017) analysis of accidental deaths in children with 
autism: 
 What percentage of accidental deaths was attributed to drowning?   _______ 
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 What percentage of parents and caregivers reported at least one “close call 
with possible drowning”?   _______ 
 Guan & Li (2017) 
 How much more likely are people with autism at risk for death from 
accidental injury?   _______ 
 
Slide 4:  Elopement and Wandering in Autism 
 Research cites higher than normal incidence of elopement behavior among children 
with ASD in comparison to neurotypical peers and children with other disabilities 
(Anderson et al., 2012; Kiely, Migdal, Vettam, & Adesman, 2016; Rice et al., 2016) 
 Children with ASD demonstrate distinct behavioral patterns, sensory preferences, and 
cognitive impairments which put them at risk for wandering towards bodies of water 
(Anderson et al., 2012; Kiely et al., 2016; Rice et al., 2016; Tanner, Hand, O’Toole, 
& Lane, 2015; Tomchek, Huebner, & Dunn, 2014) 
 
Slide 5:  Role of Caregiver Knowledge on Drowning Risk 
 Studies find that parents consistently over-estimate children’s swimming skill and the 
ability for environmental supports to protect from danger (Moran, 2009; Moran & 
Stanley, 2006; Morrongiello, Sandomierski, Schwebel, & Hagel, 2013; Stanley & 
Moran, 2017)  
 Parents and caregivers often do not understand the limitations of personal supports 
and how environmental and situational factors impact physical swimming skill (Kiely 
 
74 
et al., 2016; Kjendlie et al., 2013; McIlwain & Fournier, 2012; Moran, 2014; Stanley 
& Moran, 2017)  
 
Slide 6:  Gross Motor Skills & Physical Fitness in People with Autism 
 What aspects of gross motor skills do people with autism demonstrate differences in 
comparison to neurotypical people?  ______________________________ 
(Curtin et al., 2010; Jansiewicz et al., 2006; Lang et al., 2010; Pan, 2012) 
 Differences in sensory processing can limit ability to learn swimming skills at the 
same rate as people without autism (Hochhauser & Engel-Yeger, 2010; Ismael, 
Mische Lawson, & Cox, 2015; LeVesser & Berg, 2011; Mische Lawson, 
Mazurowski, & Peterson, 2017; Pfeiffer et al., 2017)  
 What is the percentage of children with obesity?  _____  (Strahan & Elder, 2013) 
 Which sensory processing pattern contributes to higher likelihood of obesity in 
children with autism?  ___________ (Mische Lawson, Mazurowski et al., 2017) 
 
Slide 7:  Leisure Interest and Participation in People with Autism 
 Swimming and water play are consistently ranked among the highest rated and most 
preferred leisure activities for children with ASD (Badia, Orgaz, Verdugo, & Ullan, 
2013; Eversole et al., 2016; Little, Sideris, Ausderau, & Baranek, 2014) 
 Research suggests that people with ASD are statistically more likely to be interested 
in swimming than their neurotypical peers (Eversole et al., 2016) 
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 People with autism are less likely to be engaged in regular exercise and team sports, 
despite high interest (Badia et al., 2013; Stanish et al., 2015) 
 
Slide 8:  Impact of Exercise on Behavior 
 What changes can you expect in the behavior of clients with autism following 
exercise?  ________________________________________ 
(Bremer, Crozier, & Lloyd, 2016; Lang et al., 2010; Petrus et al., 2008) 
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Sample High Tech Visual Supports Module PowerPoint Contents 
 
Slide 1:  Aquatic Safety Education for Children with Autism: High tech visual supports 
for aquatic skills 
Blythe Westendorf, MSOT OTR/L 
Senior Staff Occupational Therapist – The Children’s Institute of Pittsburgh 
 
Slide 2:  Module 7 Objectives 
 Participants will identify how high tech visual supports can be used to promote 
success for people with autism in aquatic and water safety education 
 
Slide 3:  High Tech Visual Supports 
 Meta-analysis of video modeling intervention 
 Produced similar results to direct visual models  
 Improved likelihood for sustained attention and generalization of skills 
 Self-modeling encouraged when possible  
 (Bellini & Akullian, 2007; Wang, Cui, & Parrila, 2011) 
 
Slide 4:  High Tech Visual Supports 




 Age-appropriate models for skills in water provided as video prompts for 
children with ASD 
 All participants demonstrated functional improvements in independent 
generalization of the prompted skills 
 Children were able to gain functional aquatic play skills, which were 
generalized into land-based play skills 
 
The following slide presents examples of video prompting in the context of swimming 
skills development.  These videos will be viewed by participants and then discussed in 
small groups in order to facilitate peer-mediated learning. 
 
Slide 5:  Swim video prompting examples 
 Bobs: https://www.youtube.com/watch?v=ZsABfv7zMTI 
 Back glide: https://www.youtube.com/watch?v=PPF5uwx9y3c 
 Blowing bubbles: https://www.youtube.com/watch?v=Vt7YtOX5S-g 
 Floats: https://www.youtube.com/watch?v=sS0PZSrI-GI 
 Kicking with kickboard: https://www.youtube.com/watch?v=HivI_pBYlb8 
 What are the strengths and weaknesses of these examples?  What kind of learner 
would benefit from this video? 
 
The following slide presents case study examples which will discussed in small groups in 
order to facilitate peer-mediated learning, spaced practice, and retrieval practice. 
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Slide 6:  Case study – “James” 
 8 year old boy, ASD level 2, communicates in 3-4 word utterances 
 Poor safety awareness 
 Impulsive 
 Difficulty with transitions away from preferred activities 
 Verbal scripts frequently 
 Loves music and watching videos 
 Emerging reading skills 
 How can video strategies be used to support James in learning these skills: 
 Entering pool via pool ladder 
 Blowing bubbles 
 
Slide 7:  Case study – “James” 
 Putting steps to a familiar tune 
 Provide short, clear steps 
 Pausing between each step 
 Stick to verbal or written prompt with visual prompt 
 Show all steps together to reinforce sequence 
 
Slide 8:  References 
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Introduction to the program 
This manual will guide occupational therapy (OT) practitioners in the 
implementation of an aquatic safety program for parents/caregivers and their children 
with autism.  People with autism are statistically more likely to acquire accidental injuries 
or drown in aquatic settings than neurotypical people (Anderson et al., 2012; Kiely, 
Migdal, Vettam, & Adesman, 2016).  Children with autism demonstrate behavioral 
patterns (Anderson et al., 2012; Rice et al., 2016) and differences in motor coordination, 
muscle strength, and endurance (Pan, 2010, 2011) that impact their ability to engage 
safely in and around water.  This program will create a family-based swimming education 
program to decrease safety risks for children with autism in aquatic settings. 
Swimming instruction will focus on teaching functional swimming skills through 
the American Red Cross (ARC) Learn to Swim program.  Skill advancement will be 
supported through the use of evidence-based educational and adaptive techniques to meet 
the learning, motor, and sensory needs of the participating children.  Goal areas for each 
participant will be identified through intake interviews with parents/caregivers, with a 
recommended three goal areas surrounding swimming (e.g., self-propulsion) and water 
safety skills (e.g., safe entry and exit from a pool).  Goal attainment scaling (GAS) will 
be used to identify targeted skills and to document changes in the child’s abilities. 
Contributing Context 
Swimming and water play are consistently ranked among the most preferred 
leisure activities for children with autism (Eversole et al., 2016; Little, Sideris, Ausderau, 
& Baranek, 2014).  However, children with autism typically present with differences in 
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coordination, strength, and endurance, as well as higher than average rates of childhood 
obesity (Curtin, Anderson, Must, & Bandini, 2010; Lang et al., 2010; Pan, 2010, 2011).  
Children with autism are also statistically more likely to elope than neurotypical children, 
resulting in higher rates of purposeful community exclusion due to safety concerns 
(Anderson et al., 2012).  Furthermore, many communities lack inclusive recreation 
opportunities (Eversole et al., 2016; Little et al., 2014), and parents of children with 
autism often report feelings of misunderstanding related to their child’s behaviors (Lam, 
Wong, Leung, Ho, & Au-Yeung, 2010; Tanner, Hand, O’Toole, & Lane, 2015).   
The connection between interest in swimming and the presence of physical 
impairments and social and institutional barriers suggests that swimming programming 
can promote inclusive recreation and physical wellness for people with autism.  Through 
the development of swimming and water safety skills, the risk of drowning for children 
with autism can be offset through improved motor and cognitive skills.  Additionally, 
families and children with autism will enable on-the-job education for community 
recreation staff through participation in this program, promoting a better understanding of 
this disability and inclusion of people with disabilities.  Creating alliances between 
recreation facilities and families of children with autism can assist in the community 
integration of children with autism and their families, as well as the development of 
lifelong exercise skills. 
Theoretical Bases 
Health Belief Model 
The Health Belief Model will primarily guide the creation of educational 
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materials for this swimming program.  Program education will contain relevant 
information to communicate the increased incidence of behaviors in autism that 
contribute to drowning risk, as well as a statistically higher risk of accidental drowning.  
Program brochures and ongoing program education will include participant stories that 
reflect on how program participation benefited both children and their families.  Agency 
of parents/caregivers will be promoted through direct, structured education during all 
sessions, thus enabling continued success in other aquatic settings following program 
completion.  Partnerships with community organizations will provide additional 
resources to parents/caregivers regarding other measures to demonstrate relevant safety 
skills to improve safety in community settings. 
Community Organization Model 
 The Community Organization Model will be instrumental in the education geared 
both towards children and their parents/caregivers.  Parents/caregivers will actively 
engage in the intake process to develop functional goal areas related to their specific 
priorities surrounding swimming and water safety skills.  Through program participation, 
parents/caregivers will receive education regarding the importance of aquatic skills for 
children with autism, allowing these parents/caregivers to educate others through word-
of-mouth and civic involvement to improve water safety for people with autism in their 
community.  Participation with their children will enable motor development and 















safety and swim 
goals (session 1) 
Use of Goal Attainment Scaling 
(GAS) to determine targeted skills 
for each participant 
Parent engagement:  Burrell & 
Borrego, 2012; Karst & Van 
Hecke, 2012; Prupas, Harvey, & 
Benjamin, 2006 
 
GAS:  Alaniz, Rosenberg, Beard, 
& Rosario, 2017 
 
Water safety principles: American 
Red Cross (ARC), 2014 
 
Swimming skills and program 
structure:  Alaniz et al., 2017; 
ARC, 2014; Levy, Ainsleigh, & 
Hunsinger-Harris, 2017; Mische 
Lawson, Mazurowski, & Petersen, 
2017; Pan, 2010, 2011;  
Pane, Sidener, Vladescu, & 
Nirgudkar, 2015;  
Yanardag, Akmanoglu, & Yilmaz, 
2013; Yanardag, Erkan, Yilmaz, 
Arican, & Duzkantar, 2015;  
Yilmaz, Konukman, Birkan, Ozen, 




























Safe entry/exit; pool rules – 
walking around water, entry only 
with an adult; identifying a 
lifeguard 
Swim skills Breath control: closing mouth at 
waterline, blowing bubbles 
Floating: Floating with objects 
(e.g., pool noodle) 
Self-propulsion: kicking in prone, 





Water emergencies; calling for 
help; assisting in emergency 
Swim skills Breath control: holding breath 
Floating: supine float 
Self-propulsion: kicking in 





Privacy in locker rooms, 
identifying safe water, life jackets 











Bellini & Akullian, 2007; 
Caballero & Connell, 2010; 
Koyama & Wang, 2011; Mische 
Lawson, Mazurowski, & Petersen, 
2017; Pane et al., 2015; Yanardag, 
Akmanoglu et al., 2013 
 
Learning supports**: 
Levy et al., 2017; Rogers, 
Hemmeter, & Wolery, 2010; 
Yanardag, Erkan et al., 2015; 
Yilmaz, Konukman, Birkan, Ozen 
et al., 2010; Yilmaz, 
Konukman, Birkan, & Yanardag, 
2010 
improves ability 
to apply new 
skills elsewhere 
and builds skills 






Self-propulsion: using legs and 






Relevant community-based water 
topics (e.g., cold water and ice, rip 
tides, flooding) 
Swim skills Breath control: retrieving an 
object or swimming underwater 
Floating: threading water 
Self-propulsion: using legs and 
arms in supine 
Reassessment of 
safety and swim 
goals (session 
12) 
Use of Goal Attainment Scaling 
(GAS) to determine changes in 
targeted skills for each participant 
 It should be noted that the swimming skills are ordered in progression from least to most complex skills.  The weekly 
progression of skills is suggested to provide logical skill progression for a child with minimal to no swimming skills.  As 
this program is centered on family-centered goals, parents/caregivers may skip skills within a progression to meet their 
desired goals and/or if the child is demonstrating readiness to explore and learn a new skill. 
**  Instructional supports including sensory materials, visual cue cards, visual schedules, and video models, will be provided 
for program participants to promote engagement in the program.  Parents/caregivers and program instructors will work 




 For the ideal implementation of this wellness program and to reach more 
members of the community, reducing costs related to this programming is essential to 
minimize the financial burden on participating families.  In ideal conditions, this program 
can be administered by one occupational therapist and skilled volunteers, such as 
occupational therapy students.  Critical resources for this program include a standard-
sized community pool and aquatic equipment (e.g., kickboards, goggles), which could be 
utilized at no cost through a rehabilitation facility with pool access, or at a reduced cost 
through community recreation partnerships.  Educational materials, such as visual 
schedules and sensory supports, could be developed with the first swimming program and 
utilized with future programs, reducing material costs.  As a wide variety of video models 
of discreet swimming skills already exist for free through online portals such as 
YouTube, these videos can be accessed as needed to support program participants.   
Evaluation Plan 
Feedback from participating parents/caregivers is vital for guiding continued 
development and revision of the program to reflect interventions being used in aquatic 
practice, as well as priorities of participating families.  Upon completion of the program, 
all parents/caregivers will be encouraged to complete a brief exit interview.  This semi-
structured interview will focus on primarily open-ended questions relating to engagement 
in the program, specifically regarding the program content and structure, as well as the 
specific aquatic interventions being used in this program.  Results from participant GAS 
will be used to determine whether the program focus was sufficient to allow participants 
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to meet their goals.  As the goal of this program is to use evidence-based research to 
support swim skill acquisition, it will also be necessary to continue analysis of new and 
pertinent research to promote best practices in aquatic intervention.  In all, the collected 
feedback and data will be used to directly influence future programs to provide family-
centered and research-supported programming.   
Program Evidence and Theory 
To develop a research-based aquatic program, allied health, behavioral health, and 
special education journals were searched for literature relating to swimming and 
intervention approaches for children with autism.  The ARC curriculum was the most 
frequently used in the United States (Alaniz et al., 2017; Summer & Wallace, 2013), and 
the majority of swimming intervention studies targeted the swimming and water safety 
skills of focus in this program in the context of high frequency intervention (Alaniz et al., 
2017; Mische Lawson, Foster et al., 2017; Summer & Wallace, 2013).  Several 
intervention studies supported the need for division of complex swimming motor skills 
into smaller steps to support skill acquisition (Levy et al., 2017; Yilmaz, Konukman, 
Birkan, Ozen et al., 2010; Yilmaz, Konukman, Birkan, & Yanardag, 2010).  Studies 
relating to instruction for children with autism demonstrate strong support for video 
modeling (Bellini & Akullian, 2007; Yanardag, Akmanoglu et al., 2013), visual 
schedules and cues (Caballero & Connell, 2010; Koyama & Wang, 2011), sensory 
supports (Mische Lawson, Foster et al., 2017), and Social Stories (Pane et al., 2015). 
However, there is limited evidence explicitly relating to caregiver engagement in 
swimming programs for children with autism, as well as the use of GAS in swimming 
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intervention.  Prupas et al. (2006) was the only study that offered support for parent-child 
swimming for children with autism.  However, the literature notes that the inclusion of 
parents in intervention for children with autism results in improved outcomes in 
comparison to children whose parents were not directly engaged.  This research may be 
sufficient to argue why parental involvement is needed for optimal program outcomes 
and generalization of skills into other environments (Burrell & Borrego, 2012; Karst & 
Van Hecke, 2012).  GAS with aquatic programming for children with autism was only 
supported through Alaniz et al.’s (2017) study, but due to a lack of aquatic assessments to 
evaluate swimming skills, goal attainment scale is likely the most suitable measure in 
supporting individualized goals and documenting skill improvements.    
Conclusion 
 This program aims to improve engagement in aquatic occupations through 
swimming and water safety education for children with autism and their families.  
Swimming and water play are consistently identified as favored leisure occupation 
amongst people with autism (Eversole et al., 2016; Little et al., 2014).  However, lack of 
available community-based programming to teach swimming skills to people with autism 
directly impacts occupational deprivation of this interest area.  As participation in 
swimming education has been attributed to up to 88% risk reduction of drowning in 
children (Brenner et al., 2009) and additional research supports swimming education for 
children with autism to improve in strength, endurance, and coordination (Pan, 2011), it 
is logical that swimming programs can directly decrease drowning risk for people with 
autism.  Furthermore, caregiver participation in swimming education for children with 
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autism is associated with increased caregiver feelings of empowerment and confidence in 
transferring swimming skills to other settings (Prupas et al., 2006).  Through the use of 
adapted curriculum and autism-friendly supports, children with autism will more quickly 
acquire functional swimming skills.  The direct interaction between instructors, 
parents/caregivers, and children will allow participants to get relevant, tailored assistance 
towards their goals.  While this program primarily targets decreasing risk of drowning, 
participation in the program will also directly improve physical fitness and promote 
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Proposal for a Continuing Education Course for Occupational Therapy Practitioners in 
Swimming and Water Safety Education for Children with Autism Spectrum Disorder 
Blythe Westendorf, MSOT OTR/L 
What is autism spectrum disorder (ASD)? 
Autism spectrum disorder (ASD) is a neuro-developmental disorder, impacting 
the development of the brain across the lifespan.  People with ASD present with 
difficulties with verbal and nonverbal communication, maintaining relationships, rigid 
and restricted behavior patterns, and differences in processing of sensory information.  
Nationwide studies note increased numbers of children being diagnosed with ASD over 
the last 20 years.  While the cause of ASD is unclear, there are likely environmental and 
genetic factors (Soke, Maenner, Christensen, Kurzius-Spencer, & Schieve, 2017).   
What is occupational therapy (OT)?  What does OT offer to individuals with ASD? 
Occupational therapy (OT) aims to address occupation, which is beyond just 
work, but includes any task, role, or routine that we take part in every day.  For children, 
OT focuses on improving engagement in the occupations of childhood, including play, 
leisure activities, school participation, self-care, chores, and social engagement.  Studies 
of therapy utilization for children with ASD find that many children are not receiving 
adequate services to address their identified needs.  New practice areas in OT must 
emerge to meet the clients’ needs, such as swimming education (Eversole et al., 2016).   
Why are swimming and water safety skills necessary for people with ASD? 
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The issue of decreased water safety skills in people in ASD is a pressing issue in 
communities all over the United States.   According to 2012 and 2017 reports by the 
National Autism Association (NAA), 32% of parents and caregivers of a child with ASD 
reported at least one “close call with possible drowning” (McIlwain & Fournier, 2012, p. 
4) and 71% of the reported accidental deaths in children with ASD were attributed to 
drowning (McIlwain & Fournier, 2017).  Children with ASD often demonstrate behaviors 
and cognitive impairment which increases risk of wandering from safety (Rice et al., 
2016), and motor skill delays, which elevate drowning risk (Jansiewicz et al., 2006).   
What are the effects of swimming participation for individuals with autism? 
Participation in swimming lessons is attributed to 88% reduced risk of drowning 
in typically developing children (Brenner et al., 2009), suggesting the importance of 
swimming skills for all children.  Current research provides significant support for the 
benefits of aquatic intervention for children with ASD.  Studies regarding swimming 
intervention for children with ASD found significant improvements in skills such as 
floating, breath control, and coordinated movement (Mische Lawson, Foster et al., 2017; 
Mische Lawson, Mazurowski et al., 2017).   
Why are OT practitioners suited to provide swimming and water safety education 
for individuals with autism? 
Across the United States, most communities do not have distinct recreation 
programs designed to engage people with disabilities.  Most community swim instructors 
feel inadequately prepared to teach people with ASD (Kraft & Leblanc, 2018).  
Swimming research consistently notes the need for programming led by professionals 
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with experience working with children with ASD (Mische Lawson, Foster et al., 2017; 
Mische Lawson, Mazurowski et al., 2017).  Given these parameters, it is unlikely that 
community swim instructors can adequately meet the needs of children with ASD.  As 
OT practitioners bring expertise in analyzing and adapting activities to meet the needs of 
their clients, OT practitioners are a logical fit in expanding swimming education for 
people with ASD.  Current OT education does not include coursework in aquatic therapy, 
making the development of a swimming and water safety continuing education course 
necessary to instruct OT practitioners in this specialty area. 
What are the unique elements of this continuing education course? 
The course will focus on aquatic intervention for children with ASD from 
available scientific evidence to promote the use of research-based strategies in 
practice.  The course offers a total of nine modules, which will focus on aquatic 
interventions and strategies for clients with autism, including prompting techniques, low 
and high tech visual supports, and sensory supports.  Participants will engage in a blend 
of classroom instruction, which will include features to promote participants’ engagement 
with course material, and structured pool-based skill development to allow for skill 
application.  The course will be divided over two days to minimize seated instruction and 
allow for increased time for learning application in the pool environment, promoting 
engagement and long-term retention of new learning (Yee & Boyd, 2018).    
What is now needed to promote this continuing education course? 
Due to interest in the expansion of recreation and safety programming for people 
with autism, funding is needed to offset costs related to fees for continuing education 
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provider and aquatic facility rental.  Affiliation with a well-known continuing education 
provider is vital for recruitment of potential OT practitioners, as well as establishing 
alliances with rehabilitation facilities with aquatic services.  Dissemination of materials 
through the continuing education provider will spread awareness of this highly-
specialized continuing education course, and reinforce the need for OT practitioners to 
participate in this course.  Funding to reduce costs for course administration will allow 
for more OTs to access this course, thus increasing the availability of therapeutic 
swimming programs. 
Conclusion 
 Due to the extensive scope and complexity surrounding increased drowning risk 
for people with autism, it is necessary to increase the number of OT practitioners with 
training in evidence-based swimming and water safety intervention.  As OT practitioners 
offer distinct proficiency in working with individuals with disabilities, they are 
particularly poised to provide swimming education.  This project creates a directed 
approach to train OT practitioners to provide treatment to improve water safety for clients 
with autism.  Specialized aquatic instruction will advance therapeutic skills in order to 
promote the development of functional swimming skill to promote both safety and 
engagement for people with autism.  Through participation in this continuing education 
course, OT practitioners will acquire skills to analyze client and family needs and provide 
appropriate intervention techniques in swimming and water safety education.  This course 
presents an opportunity to expand occupational therapy’s role in swimming and water 
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Aquatic Safety for Children with Autism:   
A Continuing Education Course for Occupational 
Therapy Practice 
 
Blythe Westendorf, MSOT OTR/L 
Why should OT practitioners be involved in swimming education for children with 
autism? 
 Community programs cannot meet the needs of children with autism (Jull & Mirenda, 
2015) 
 Swimming research consistently notes programming must be led by professionals 
with experience with autism, grading, and activity analysis (Mische Lawson, Foster, 
Strode, & Weller, 2017).   
 
 
Why are swimming and water safety skills important for people with autism? 
 2017 report found that drowning made up 71% of the reported accidental deaths in 
children with ASD between 2011 and 2016 (McIlwain & Fournier, 2017)  
 Behavioral patterns, sensory seeking behavior, and cognitive impairment contribute 
to wandering (Anderson et al., 2012), while impairments in motor coordination and 
muscle strength/endurance further increase drowning risk (Jansiewicz et al., 2006)  
 
 
What are the benefits of swimming for 
individuals with autism? 
 Swim education is linked to 88% reduced risk 
of drowning in children (Brenner et al., 2009) 
 Significant improvements in skills such as 
floating, breath control, and coordinated 




What does this continuing education course entail? 
 Live continuing education course for OT practitioners to develop aquatic intervention 
skills for intervention with children with autism, which uses neuroscience and adult 
learning theory to promote active engagement and skill retention (Yee & Boyd, 2018) 
 Instruction spread over two days to maximize opportunities for pool-based learning 
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 Nine unique modules, which includes application of aquatic therapeutic intervention, 
including prompting techniques, visual learning supports, and sensory-based supports 
 
How is this project accessed and funded? 
 Grants to expand swimming and recreation programming for individuals with autism 
 Remaining costs will be supplied through participant course payment, which will be 
provided through a reputable continuing education provider 
 
 
What is the impact on provision of occupational therapy? 
 Expand availability of individualized, occupation-centered swimming and water 
safety education for clients with autism to reduce aquatic safety risks 
 Promote family-focused practice principles to enable engagement in a meaningful 
occupation 
 Contribute to community-based programs to improve overall safety skills for children 
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